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FOREWORD : This  report  presents  the  results  of  the  bioassay  of 

mexacarbate  conducted  for  the  Carcinogenesis  Testing  Program,  Divi- 
sion of  Cancer  Cause  and  Prevention,  National  Cancer  Institute  (NCI), 
National  Institutes  of  Health,  Bethesda,  Maryland.  This  is  one  of 
a series  of  experiments  designed  to  determine  whether  selected  chem- 
icals have  the  capacity  to  produce  cancer  in  animals.  Negative  re- 
sults, in  which  the  test  animals  do  not  have  a significantly  greater 
incidence  of  cancer  than  control  animals,  do  not  necessarily  mean  the 
test  chemical  is  not  a carcinogen  because  the  experiments  are  con- 
ducted under  a limited  set  of  circumstances.  Positive  results  demon- 
strate that  the  test  chemical  is  carcinogenic  for  animals  under  the 
conditions  of  the  test  and  indicate  a potential  risk  to  man.  The 
actual  determination  of  the  risk  to  man  from  animal  carcinogens 
requires  a wider  analysis. 

CONTRIBUTORS : This  bioassay  of  mexacarbate  was  conducted  by  Hazleton 

Laboratories  America,  Inc.,  Vienna,  Virginia,  initially  under  direct 
contract  to  the  NCI  and  currently  under  a subcontract  to  Tracor  Jitco, 
Inc.,  prime  contractor  for  the  NCI  Carcinogenesis  Testing  Program. 

The  experimental  design  was  determined  by  the  NCI  Project  Offi- 
cers, Dr.  J.  H.  Weisburger  (1,2)  and  Dr.  E.  K.  Weisburger  (1).  The 
principal  investigators  for  the  contract  were  Dr.  M.  B.  Powers  (3), 

Dr.  R.  W.  Voelker  (3),  Dr.  W.  A.  Olson  (3,4)  and  Dr.  W.  M.  Weather- 
holtz  (3).  Chemical  analysis  was  performed  by  Dr.  C.  L.  Guyton 
(3,5)  and  the  analytical  results  were  reviewed  by  Dr.  N.  Zimmerman 
(6);  the  technical  supervisor  of  animal  treatment  and  observation 
was  Ms.  K.  J.  Petrovics  (3). 

Histopathologic  examinations  were  performed  by  Dr.  W.  A.  Kelly 
and  Dr.  L.  M.  Nelson  (consultants  for  Hazleton  Laboratories)  and  re- 
viewed by  Dr.  R.  W.  Voelker  (3)  at  the  Hazleton  Laboratories  America, 
Inc.,  and  the  diagnoses  included  in  this  report  represent  the  inter- 
pretation of  these  pathologists.  His topathology  findings  and  reports 
were  reviewed  by  Dr.  R.  L.  Schueler  (7). 

Compilation  of  individual  animal  survival,  pathology,  and  sum- 
mary tables  was  performed  by  EG&G  Mason  Research  Institute  (8);  the 
statistical  analysis  was  performed  by  Mr.  W.  W.  Belew  (6,9)  and  Mr. 
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R.  M.  Helfand  (6),  using  methods  selected  for  the  Carcinogenesis 
Testing  Program  by  Dr.  J.  J.  Gart  (10). 

This  report  was  prepared  at  METREK,  a Division  of  The  MITRE  Cor- 
poration (6)  under  the  direction  of  the  NCI.  Those  responsible  for 
this  report  at  METREK  are  the  project  coordinator,  Dr.  L.  W.  Thomas 
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Ms.  P.  A.  Miller  (6).  The  final  report  was  reviewed  by  members  of 
the  participating  organizations. 
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SUMMARY 


A bioassay  of  technical-grade  mexacarbate  for  possible  carcin- 
ogenicity was  conducted  using  Osborne-Mende 1 rats  and  B6C3F1  mice. 
Mexacarbate  was  administered  in  the  feed,  at  either  of  two  concen- 
trations, to  groups  of  50  male  and  50  female  animals  of  each  spe- 
cies. The  time-weighted  average  high  and  low  dietary  concentrations 
of  mexacarbate  were  418  and  209  ppm  for  male  rats,  678  and  339  ppm 
for  female  rats,  654  and  327  ppm  for  male  mice  and  135  and  68  ppm 
for  female  mice.  After  a 78-week  period  of  chemical  administration, 
observation  of  rats  continued  for  an  additional  33  to  34  weeks  and 
observation  of  mice  continued  for  14  to  15  additional  weeks.  For 
each  species,  20  animals  of  each  sex  were  placed  on  test  as  controls. 

All  groups  except  the  male  control  mice  survived  sufficiently 
long  to  be  at  risk  from  late-appearing  tumors.  Because  of  poor  sur- 
vival of  the  male  control  mice,  a pooled  control  group  was  used  for 
statistical  analysis  of  tumor  incidence  in  male  mice. 

The  possibility  that  female  mice  in  this  study  did  not  receive 
maximum  tolerated  dosages  of  mexacarbate  should  be  considered.  Ad- 
ministration of  mexacarbate  had  no  significant  effect  on  survival  or 
body  weights  of  female  mice. 

No  neoplasms  occurred  in  statistically  significant  increased 
incidences  when  dosed  rats  were  compared  to  controls. 

Among  male  mice  surviving  at  least  56  weeks,  significant  asso- 
ciations with  dietary  concentration  were  indicated  by  the  Cochran- 
Armitage  test  for  hepatocellular  carcinomas,  for  subcutaneous 
fibrosarcomas  and  for  fibromas  of  the  skin.  In  none  of  these  cases, 
however,  were  these  results  supported  by  significant  Fisher  exact 
tests . 


Under  the  conditions  of  this  bioassay,  sufficient  evidence  was 
not  obtained  for  the  carcinogenicity  of  mexacarbate  for  Osborne-Mendel 
rats  or  B6C3F1  mice. 
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I.  INTRODUCTION 


Mexacarbate  (Figure  1)  (NCI  No.  C00544)  is  one  of  a group  of 
agricultural  pesticides  that  scientists  at  the  National  Cancer  Insti- 
tute noted,  in  the  late  1960s,  had  not  been  adequately  tested  for 
carcinogenicity.  In  1969,  the  Report  of  the  Secretary's  Commission 
on  Pesticides  and  their  Relationship  to  Environmental  Health  (U.S. 
Department  of  Health,  Education,  and  Welfare,  1969)  recommended 
first-priority  testing  for  mexacarbate.  This  recommendation  was 
partially  based  upon  the  inconclusive  results  of  a study  by  Bionetics 
Research  Laboratories  (1968)  in  which  an  elevated  incidence  of  tumors 
was  observed  in  mexacarbate-treated  mice. 

The  Chemical  Abstracts  Service  (CAS)  Ninth  Collective  Index 
(1977)  name  for  this  compound  is  4-(dimethylamino)-3 , 5-dime thylphenyl 
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methy lcarbamate . It  is  also  called  4-dime thylamino-3 , 5-xylyl  methyl- 
carbamate.  Mexacarbate  is  a phenylcarbamate  insecticide  (Matsumura, 
1975). 

Production  of  mexacarbate  has  been  suspended  since  1974  by  Dow 
Chemical  Company,  the  sole  producer,  as  a result  of  high  production 
costs  and  an  inadequate  market  (Gray,  1977).  Prior  to  that,  high 
toxicity  to  animals  resulted  in  the  recommendation  that  mexacarbate 
not  be  used  by  homeowners  (Virginia  Polytechnic  Institute,  1968). 
Mexacarbate  has  been  used  as  an  insecticide  and  as  a molluscicide  for 

k 

The  CAS  registry  number  is  315-18-4. 
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FIGURE  1 

CHEMICAL  STRUCTURE  OF  MEXACARBATE 


the  control  of  pests  on  lawns,  turf,  and  flowers  (U.S.  Environmental 


Protection  Agency,  1974). 
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II.  MATERIALS  AND  METHODS 


A.  Chemicals 

Technical-grade  mexacarbate  (Zectran  ) was  purchased  from  Dow 
Chemical  Company,  Midland,  Michigan.  Chemical  analysis  was  per- 
formed by  Hazleton  Laboratories  America,  Inc.,  Vienna,  Virginia. 

The  experimentally  determined  melting  point  (61°  to  78°C)  had  a 17° 
spread  and  differed  from  the  literature  value  of  85°C  (Windholz, 

1976);  this  suggested  the  presence  of  impurities.  Gas-liquid  chro- 
matography (GLC),  which  indicated  the  presence  of  five  minor  peaks, 
confirmed  the  presence  of  impurities. 

The  same  material,  retested  a year  later,  had  a melting  point 
range  of  60°  to  85°C.  GLC  using  the  same  methodology  as  the  first 
year,  showed  the  presence  of  three  peaks  of  major  prominence  and 
twelve  minor  peaks;  the  three  major  peaks  accounted  for  approximately 
78,  12,  and  8 percent  of  the  total  area.  The  78  percent  peak  was 
assumed  to  be  mexacarbate. 

Throughout  this  report  the  term  mexacarbate  is  used  to  represent 
this  technical-grade  material. 

B . Dietary  Preparation 

The  basal  laboratory  diet  for  both  dosed  and  control  animals  con- 
sisted  of  Wayne  Lab-Blox  meal  (Allied  Mills,  Inc.,  Chicago,  Illinois) 
plus  2 percent  Duke's  corn  oil  (S.  F.  Sauer  Company,  Richmond, 
Virginia)  by  weight.  Fresh  mixtures  of  mexacarbate  in  corn  oil  were 
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prepared  each  week  and  stored  in  the  dark.  These  mixtures  of  mexacar 
bate  in  corn  oil  were  incorporated  into  the  appropriate  amount  of  lab 
oratory  diet  in  a twin-shell  blender  fitted  with  an  accelerator  bar. 

C . Animals 

Two  animal  species,  rats  and  mice,  were  used  in  the  carcinogeni- 
city bioassay.  The  Osborne-Mendel  rat  was  selected  on  the  basis  of  a 
comparative  study  of  the  tumorigenic  responsiveness  to  carbon  tetra- 
chloride of  five  different  strains  of  rats  (Reuber  and  Glover,  1970). 
The  B6C3F1  mouse  was  selected  because  it  has  been  used  by  the  NCI  for 
carcinogenesis  bioassays  and  has  proved  satisfactory  in  this  capacity 

Rats  and  mice  of  both  sexes  were  obtained  through  contracts  with 
the  Division  of  Cancer  Treatment,  National  Cancer  Institute.  The 
Osborne-Mendel  rats  were  procured  from  Battelle  Memorial  Institute, 
Columbus,  Ohio,  and  the  B6C3F1  mice  were  obtained  from  the  Charles 
River  Breeding  Laboratories,  Inc.,  Wilmington,  Massachusetts.  Upon 
receipt,  animals  were  quarantined  for  at  least  10  days,  observed  for 
visible  signs  of  disease  or  parasites,  and  assigned  to  the  various 
dosed  and  control  groups. 

D.  Animal  Maintenance 

All  animals  were  housed  by  species  in  temperature-  and  humidity- 
controlled  rooms.  The  temperature  range  was  20°  to  24°C,  and  the 
relative  humidity  was  maintained  between  45  and  55  percent.  The  air 
conditioning  system  in  the  laboratory  provided  filtered  air  at  a 
rate  of  12  to  15  complete  changes  of  room  air  per  hour.  Fluorescent 
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lighting  was  provided  on  a 12-hour-daily  cycle.  The  rats  were  indi- 
vidually housed  in  suspended  galvanized-steel  wire-mesh  cages  with 
perforated  floors.  Mice  were  housed  by  sex  in  groups  of  ten  in 

solid-bottom  polypropylene  cages  equipped  with  filter  tops.  Sani- 

. ® 

tized  cages  with  fresh  bedding  (Sanichips  , Pinewood  Sawdust  Company, 
Moonachie,  New  Jersey)  were  provided  once  each  week  for  mice.  Rats 
received  sanitized  cages  with  no  bedding  with  the  same  frequency. 

Food  hoppers  were  changed  and  heat-sterilized  once  a week  for  the 
first  10  weeks  and  once  a month  thereafter.  Fresh  heat-sterilized 
glass  water  bottles  and  sipper  tubes  were  provided  three  times  a 
week.  Food  and  water  were  available  axi  libitum. 

Dosed  rats  and  their  controls  were  housed  in  the  same  room  with 
other  rats  receiving  diets  containing  dioxathion  (78-34-2);  dicofol 
(115-32-2);  nitrofen  (1836-75-5);  endosulfan  (115-29-7);  and  triflu- 
ralin  (1582-09-8). 

All  mice,  including  controls,  were  housed  in  the  same  room  as 
other  mice  receiving  diets  containing  chlorobenzilate  (510-15-6); 
dioxathion  (78-34-2);  DDT  (50-29-3);  methoxychlor  (72-43-5);  DDE 
(72-55-9);  TDE  (72-54-8);  dicofol  (115-32-2);  pentachloronitrobenzene 
(82-68-8);  clonitralid  (1420-04-8);  nitrofen  (1836-75-5);  endosulfan 
(115-29-7);  trifluralin  (1582-0908);  amitrole  (61-82-5);  acetylamino- 
fluorene  (53-96-3);  safrole  (94-59-7);  and  sulfallate  (95-06-7). 


k 

CAS  registry  numbers  are  given  in  parentheses. 
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E.  Selection  of  Initial  Concentrations 


In  order  to  establish  the  maximum  tolerated  concentrations  of 
mexacarbate  for  addition  to  the  diets  of  dosed  animals  in  the  chronic 
studies,  subchronic  toxicity  tests  were  conducted  with  both  rats  and 
mice.  Animals  of  each  species  were  distributed  among  six  groups, 
each  consisting  of  five  males  and  five  females.  Mexacarbate  was 
premixed  with  a small  amount  of  corn  oil.  This  mixture  was  then 
incorporated  into  the  laboratory  diet  and  fed  jad  1 ibitum  to  five  of 
the  six  rat  groups  and  five  of  the  six  mouse  groups  in  concentrations 
of  100,  178,  316,  562,  and  1000  ppm.  The  sixth  group  of  each  species 
served  as  a control  group,  receiving  only  the  basal  diet  of  corn  oil 
and  laboratory  chow.  The  dosed  dietary  preparations  were  adminis- 
tered for  a period  of  6 weeks,  followed  by  a 2-week  observation  pe- 
riod during  which  all  animals  were  fed  the  basal  diet. 

A concentration  inducing  no  mortality  and  resulting  in  a depres- 
sion in  mean  group  body  weight  of  approximately  20  percent  relative 
to  controls  was  selected  as  the  initial  high  concentration  for  the 
chronic  study. 

In  rats,  depressions  in  mean  body  weight  at  316,  562,  and  1000 
ppm  were  4,  35,  and  35  percent,  respectively,  in  the  males  and  12, 

14  and  24  percent,  in  the  females.  No  deaths  occurred  at  any  level. 
The  high  doses  selected  for  administration  to  rats  in  the  chronic 
study  were  375  and  600  ppm  for  males  and  females,  respectively. 
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In  male  mice,  depressions  in  mean  body  weight  at  316  and  562  ppm 
were  20  and  15  percent,  respectively.  In  the  female  mice,  depres- 
sions in  mean  body  weight  at  100,  178,  and  316  ppm  were  13,  45,  and 
35  percent,  respectively.  No  deaths  occurred  among  male  or  female 
mice  at  any  level.  The  high  concentrations  selected  for  administra- 
tion to  mice  in  the  chronic  study  were  450  and  74  ppm  for  males  and 
females,  respectively. 

F.  Experimental  Design 

The  experimental  design  parameters  for  the  chronic  study  (spe- 
cies, sex,  group  size,  concentrations  administered,  duration  of 
treated  and  untreated  observation  periods,  and  the  time-weighted 
average  concentrations)  are  summarized  in  Tables  1 and  2. 

All  rats  shared  the  same  median  date  of  birth  and  were  approxi- 
mately 6 weeks  old  when  the  bioassay  began.  The  concentrations  of 
mexacarbate  initially  utilized  for  male  rats  were  375  and  188  ppm. 
Throughout  this  report  those  males  initially  receiving  the  former 
concentration  are  referred  to  as  the  high  dose  group  and  those  ini- 
tially receiving  the  latter  concentration  are  referred  to  as  the 
low  dose  group.  In  week  18  of  the  study,  the  high  and  low  concen- 
trations administered  to  the  male  rats  were  increased  to  430  and 
215  ppm,  respectively,  as  the  animals  appeared  to  be  tolerating  the 
initial  concentrations  administered.  For  female  rats,  the  initial 
dietary  concentrations  administered  were  600  and  300  ppm.  Throughout 
this  report  those  female  rats  initially  receiving  the  former  concen- 
tration are  referred  to  as  the  high  dose  group  and  those  initially 
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TABLE  1 


DESIGN  SUMMARY  FOR  OSBORNE-MENDEL  RATS 
MEXACARBATE  FEEDING  EXPERIMENT 


INITIAL  OBSERVATION  PERIOD  TIME-WEIGHTED 


MALE 

CONTROL 

GROUP 

SIZE 

MEXACARBATE 

CONCENTRATION3 

TREATED 

(WEEKS) 

UNTREATED 

(WEEKS) 

AVERAGE 

CONCENTRATION3 

20 

0 

110 

0 

LOW  DOSE 

50 

188 

17 

209 

215 

61 

0 

33 

HIGH  DOSE 

50 

375 

17 

418 

430 

61 

0 

33 

FEMALE 

CONTROL 

20 

0 

110 

0 

LOW  DOSE 

50 

300 

17 

339 

350 

61 

0 

33 

HIGH  DOSE 

50 

600 

17 

678 

700 

61 

0 

34 

Concentrations  given  in  parts  per  million. 


b . . , . 2 (concentration  X weeks  received) 

Time-weighted  average  concentration  = : : — : r : 

(weeks  receiving  chemical) 


o 


TABLE  2 


DESIGN  SUMMARY  FOR  B6C3F1  MICE 
MEXACARBATE  FEEDING  EXPERIMENT 


INITIAL 

OBSERVATION  PERIOD 

TIME-WEIGHTED 

GROUP 

MEXACARBATE 

TREATED 

UNTREATED 

AVERAGE 

SIZE 

CONCENTRATION3 

(WEEKS) 

(WEEKS) 

CONCENTRATION b 

MALE 

CONTROL 

20 

0 

91 

0 

LOW  DOSE 

50 

225 

6 

327 

275 

14 

350 

58 

0 

14 

HIGH  DOSE 

50 

450 

6 

654 

550 

14 

700 

58 

0 

15 

FEMALE 

CONTROL 

20 

0 

91 

0 

LOW  DOSE 

50 

37 

6 

68 

50 

14 

75 

58 

0 

14 

HIGH  DOSE  50  74 

100 

150 

0 

6 

14 

58 

14 

135 

a ... 

Concentrations  given  in  parts 

per  million. 

b . 

2 ( concentrat ion  X 

weeks  received 

Time-weighted  average  concentration  - ,,,,  . . . 

2.  (.weeks  receiving 

chemical ) 
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receiving  the  latter  concentration  are  referred  to  as  the  low  dose 
group.  During  week  18,  the  high  and  low  concentrations  administered 
to  female  rats  were  increased  to  700  and  350  ppm,  respectively,  and 
these  concentrations  were  maintained  until  termination  of  chemical 
administration  (week  78).  Final  observations  of  all  rats  were  made 
32  weeks  after  chemical  administration  was  discontinued. 

All  mice  shared  the  same  median  date  of  birth  and  were  approxi- 
mately 6 weeks  old  on  the  first  day  of  the  bioassay.  The  initial 
concentrations  administered  to  the  male  mice  were  450  and  225  ppm. 
Throughout  this  report  those  male  mice  initially  receiving  the  former 
concentration  are  referred  to  as  the  high  dose  group  and  those  ini- 
tially receiving  the  latter  concentration  are  referred  to  as  the  low 
dose  group.  Initial  concentrations  administered  to  the  female  mice 
were  74  and  37  ppm.  Throughout  this  report  those  female  mice  ini- 
tially receiving  the  former  concentration  are  referred  to  as  the  high 
dose  group  and  those  initially  receiving  the  latter  concentration  are 
referred  to  as  the  low  dose  group.  During  week  7,  the  high  and  low 
concentrations  were  increased  to  550  and  275  ppm  for  the  males,  and 
to  100  and  50  ppm  for  the  females.  In  week  21  the  high  and  low  con- 
centrations were  again  increased,  to  700  and  350  ppm  for  the  male 
mice,  and  to  150  and  75  ppm  for  the  females.  The  concentration 
increases  were  made  in  response  to  apparent  toleration  of  the  chem- 
ical by  the  animals.  The  levels  administered  during  week  21  were 
maintained  throughout  the  remainder  of  the  dosing  period.  Final 
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observations  of  mice  were  made  12  weeks  after  chemical  administration 
was  discontinued. 

G . Clinical  and  Histopathologic  Examinations 

Animals  were  weighed  immediately  prior  to  initiation  of  the 
experiment.  Body  weights,  food  consumption,  and  data  concerning 
appearance,  behavior,  signs  of  toxic  effects,  and  incidence,  size, 
and  location  of  tissue  masses  were  recorded  at  weekly  intervals  for 
the  first  10  weeks  and  at  monthly  intervals  thereafter.  From  the 
first  day,  all  animals  were  inspected  daily  for  mortality.  The 
presence  of  tissue  masses  was  determined  by  observation  and  palpation 
of  each  animal. 

A necropsy  was  performed  on  each  animal  regardless  of  whether  it 
died,  was  killed  when  moribund,  or  was  sacrificed  at  the  end  of  the 
bioassay.  The  animals  were  euthanized  by  exsanguinat ion  under  sodium 
pentobarbital  anesthesia,  and  were  immediately  necropsied.  The  histo- 
pathologic examination  consisted  of  gross  and  microscopic  examination 
of  major  tissues,  organs,  and  gross  lesions  taken  from  sacrificed 
animals  and,  whenever  possible,  from  animals  found  dead. 

Tissues  were  preserved  in  10  percent  buffered  formalin,  embedded 
in  paraffin,  sectioned,  and  stained  with  hematoxylin  and  eosin  prior 
to  microscopic  examination.  An  occasional  section  was  subjected  to 
special  staining  techniques  for  more  definitive  diagnosis. 

Slides  were  prepared  from  the  following  tissues:  skin,  subcuta- 

neous tissue,  lungs  and  bronchi,  trachea,  bone  marrow,  spleen,  lymph 
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nodes,  thymus,  heart,  salivary  gland,  liver,  gallbladder  (mice),  pan- 
creas, esophagus,  stomach,  small  intestine,  large  intestine,  kidney, 
urinary  bladder,  pituitary,  adrenal,  thyroid,  parathyroid,  testis, 
prostate,  brain,  uterus,  mammary  gland,  and  ovary. 

A few  tissues  were  not  examined  for  some  animals,  particularly 
for  those  that  died  early.  Also,  some  animals  were  missing,  canni- 
balized, or  judged  to  be  in  such  an  advanced  state  of  autolysis  as  to 
preclude  histopathologic  interpretation.  Thus,  the  number  of  animals 
for  which  particular  organs,  tissues,  or  lesions  were  examined  micro- 
scopically varies  and  does  not  necessarily  represent  the  number  of 
animals  that  were  placed  on  experiment  in  each  group. 

H.  Data  Recording  and  Statistical  Analyses 

Pertinent  data  on  this  experiment  have  been  recorded  in  an  auto- 
matic data  processing  system,  the  Carcinogenesis  Bioassay  Data  System 
(Linhart  et  al.,  1974).  The  data  elements  include  descriptive  infor- 
mation on  the  chemicals,  animals,  experimental  design,  clinical  obser 
vations,  survival,  body  weight,  and  individual  pathologic  results, 
as  recommended  by  the  International  Union  Against  Cancer  (Berenblum, 
1969).  Data  tables  were  generated  for  verification  of  data  transcrip 
tion  and  for  statistical  review. 

These  data  were  analyzed  using  the  statistical  techniques  de- 
scribed in  this  section.  Those  analyses  of  the  experimental  results 
that  bear  on  the  possibility  of  carcinogenicity  are  discussed  in  the 
statistical  narrative  sections. 
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Probabilities  of  survival  were  estimated  by  the  produc t- 1 imit 
procedure  of  Kaplan  and  Meier  (1958)  and  are  presented  in  this  report 
in  the  form  of  graphs.  Animals  were  statistically  censored  as  of  the 
time  that  they  died  of  other  than  natural  causes  or  were  found  to  be 
missing;  animals  dying  from  natural  causes  were  not  statistically 
censored.  Statistical  analyses  for  a possible  dose-related  effect 
on  survival  used  the  method  of  Cox  (1972)  when  testing  two  groups  for 
equality  and  used  Tarone's  (1975)  extensions  of  Cox's  methods  when 
testing  a dose-related  trend.  One-tailed  P-values  have  been  reported 
for  all  tests  except  the  departure  from  linearity  test,  which  is  only 
reported  when  its  two-tailed  P-value  is  less  than  0.05. 

The  incidence  of  neoplastic  or  nonneoplastic  lesions  has  been 
given  as  the  ratio  of  the  number  of  animals  bearing  such  lesions  at  a 
specific  anatomic  site  (numerator)  to  the  number  of  animals  in  which 
that  site  was  examined  (denominator).  In  most  instances,  the  denomi- 
nators included  only  those  animals  for  which  that  site  was  examined 
histologically.  However,  when  macroscopic  examination  was  required 
to  detect  lesions  prior  to  histologic  sampling  (e.g.,  skin  or  mammary 
tumors),  or  when  lesions  could  have  appeared  at  multiple  sites  (e.g., 
lymphomas) , the  denominators  consist  of  the  numbers  of  animals  necrop- 
sied . 

The  purpose  of  the  statistical  analyses  of  tumor  incidence  is  to 
determine  whether  animals  receiving  the  test  chemical  developed  a sig- 
nificantly higher  proportion  of  tumors  than  did  the  control  animals. 


14 


As  a part  of  these  analyses,  the  one-tailed  Fisher  exact  test  (Cox, 
1970,  pp.  48-52)  was  used  to  compare  the  tumor  incidence  of  a control 
group  to  that  of  a group  of  treated  animals  at  each  dose  level.  When 
results  for  a number  of  treated  groups,  k,  are  compared  simultaneously 
with  those  for  a control  group,  a correction  to  ensure  an  overall 
significance  level  of  0.05  may  be  made.  The  Bonferroni  inequality 
(Miller,  1966,  pp.  6-10)  requires  that  the  P-value  for  any  comparison 
be  less  than  or  equal  to  0.05/k.  In  cases  where  this  correction  was 
used,  it  is  discussed  in  the  narrative  section.  It  is  not,  however, 
presented  in  the  tables,  where  the  Fisher  exact  P-values  are  shown. 

The  Cochran-Armi tage  test  for  linear  trend  in  proportions,  with 
continuity  correction  (Armitage,  1971,  pp.  362-365),  was  also  used 
when  appropriate.  Under  the  assumption  of  a linear  trend,  this  test 
determined  if  the  slope  of  the  dose-response  curve  is  different  from 
zero  at  the  one-tailed  0.05  level  of  significance.  Unless  otherwise 
noted,  the  direction  of  the  significant  trend  was  a positive  dose  re- 
lationship. This  method  also  provides  a two-tailed  test  of  departure 
from  linear  trend. 

A time-adjusted  analysis  was  applied  when  numerous  early  deaths 
resulted  from  causes  that  were  not  associated  with  the  formation  of 
tumors.  In  this  analysis,  deaths  that  occurred  before  the  first 
tumor  was  observed  were  excluded  by  basing  the  statistical  tests  on 
animals  that  survived  at  least  52  weeks,  unless  a tumor  was  found  at 
the  anatomic  site  of  interest  before  week  52.  When  such  an  early 
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tumor  was  found,  comparisons  were  based  exclusively  on  animals  that 
survived  at  least  as  long  as  the  animal  in  which  the  first  tumor  was 
found.  Once  this  reduced  set  of  data  was  obtained,  the  standard  pro- 
cedures for  analyses  of  the  incidence  of  tumors  (Fisher  exact  tests, 
Cochran-Armi tage  tests,  etc.)  were  followed. 

When  appropriate,  life-table  methods  were  used  to  analyze  the 
incidence  of  tumors.  Curves  of  the  proportions  surviving  without  an 
observed  tumor  were  computed  as  in  Saffiotti  et  al . (1972).  The  week 
during  which  animals  died  naturally  or  were  sacrificed  was  entered  as 
the  time  point  of  tumor  observation.  Cox' s methods  of  comparing 
these  curves  were  used  for  two  groups;  Tarone's  extension  to  testing 
for  linear  trend  was  used  for  three  groups.  The  statistical  tests  for 
the  incidence  of  tumors  which  used  life-table  methods  were  one-tailed 
and,  unless  otherwise  noted,  in  the  direction  of  a positive  dose 
relationship.  Significant  departures  from  linearity  (P  < 0.05,  two- 
tailed  test)  were  also  noted. 

The  approximate  95  percent  confidence  interval  for  the  relative 
risk  of  each  dosed  group  compared  to  its  control  was  calculated  from 
the  exact  interval  on  the  odds  ratio  (Gart,  1971).  The  relative  risk 
is  defined  as  p^/p  where  p^  is  the  true  binomial  probability  of  the 
incidence  of  a specific  type  of  tumor  in  a treated  group  of  animals 

and  p is  the  true  probability  of  the  spontaneous  incidence  of  the 

c 

same  type  of  tumor  in  a control  group.  The  hypothesis  of  equality 
between  the  true  proportion  of  a specific  tumor  in  a treated  group 
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and  the  proportion  in  a control  group  corresponds  to  a relative  risk 
of  unity.  Values  in  excess  of  unity  represent  the  condition  of  a 
larger  proportion  in  the  treated  group  than  in  the  control. 

The  lower  and  upper  limits  of  the  confidence  interval  of  the 
relative  risk  have  been  included  in  the  tables  of  statistical  analy- 
ses. The  interpretation  of  the  limits  is  that  in  approximately  95 
percent  of  a large  number  of  identical  experiments,  the  true  ratio 
of  the  risk  in  a treated  group  of  animals  to  that  in  a control  group 
would  be  within  the  interval  calculated  from  the  experiment.  When 
the  lower  limit  of  the  confidence  interval  is  greater  than  one,  it 
can  be  inferred  that  a statistically  significant  result  (a  P < 0.025 
one-tailed  test  when  the  control  incidence  is  not  zero,  P < 0.050 
when  the  control  incidence  is  zero)  has  occurred.  When  the  lower 
limit  is  less  than  unity  but  the  upper  limit  is  greater  than  unity, 
the  lower  limit  indicates  the  absence  of  a significant  result  while 
the  upper  limit  indicates  that  there  is  a theoretical  possibility 
of  the  induction  of  tumors  by  the  test  chemical  which  could  not  be 
detected  under  the  conditions  of  this  test. 
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III.  CHRONIC  TESTING  RESULTS:  RATS 


A.  Body  Weights  and  Clinical  Observations 

A slight  dose-related  mean  body  weight  depression  was  observed 
in  male  and  female  rats  throughout  most  of  the  dosing  period  (Fig- 
ure 2),  but  was  not  clearly  apparent  during  the  observation  period 
following  chemical  administration.  In  female  rats  dose-related  mean 
body  weight  depression  was  extremely  slight  and  body  weight  curves 
for  the  three  female  groups  tended  to  converge  as  the  study  pro- 
gressed. Fluctuations  in  the  growth  curve  may  be  due  to  mortality; 
as  the  size  of  the  group  diminishes,  the  mean  body  weight  may  be 
subject  to  wide  variations. 

No  clinical  signs  were  observed  during  the  first  20  weeks  of  the 
study  except  for  occasional  hunched  appearance,  reddened  or  squinted 
eyes,  and  abdominal  urine  stains  in  a few  dosed  rats.  From  week  22 
to  cessation  of  compound  administration  (week  78)  a hunched  appear- 
ance was  observed  in  an  increasing  number  of  dosed  rats.  During  the 
same  period,  abdominal  urine  stains  were  observed  in  approximately  30 
to  80  percent  of  the  high  dose  females  and  in  10  to  40  percent  of  the 
low  dose  females.  Abdominal  urine  stains  were  observed  at  comparable 
rates  in  the  controls  (males  and  females)  and  the  dosed  male  rats. 
Respiratory  signs  characterized  by  labored  respiration,  wheezing,  and/ 
or  nasal  discharge  were  present  at  a low  incidence  in  all  groups. 

Other  signs  often  associated  with  aging  in  laboratory  rats  were  ob- 
served at  similar  frequencies  in  the  control  and  dosed  animals  during 
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FIGURE  2 

GROWTH  CURVES  FOR  MEXACARBATE  CHRONIC  STUDY  RATS 
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the  second  year.  These  included  sores  on  the  body  and/or  extremities, 
localized  alopecia,  rough  or  stained  fur,  reddish  discharge  around 
body  orifices,  tissue  masses,  and  palpable  nodules. 

B . Survival 

The  estimated  probabilities  of  survival  for  male  and  female  rats 
in  the  control  and  mexacarbate-dosed  groups  are  shown  in  Figure  3. 

The  Tarone  tests  for  association  between  dosage  and  mortality  were 
not  significant  for  either  male  or  female  rats. 

Among  the  male  rats  64  percent  (32/50)  of  the  high  dose  and 
48  percent  (24/50)  of  the  low  dose  groups  survived  on  test  over  105 
weeks.  Fifty  percent  (10/20)  of  the  control  rats  survived  on  test 
over  98  weeks.  Among  the  female  rats  68  percent  (34/50)  of  the  high 
dose,  68  percent  (34/50)  of  the  low  dose,  and  65  percent  (13/20) 
of  the  control  group  survived  on  test  at  least  110  weeks.  Thus, 
adequate  numbers  of  rats  were  at  risk  from  late-developing  tumors. 

C.  Pathology 

Histopathologic  findings  on  neoplasms  in  rats  are  tabulated  in 
Appendix  A (Tables  A1  and  A2) ; findings  on  nonneoplastic  lesions  are 
tabulated  in  Appendix  C (Tables  Cl  and  C2). 

Malignant  lymphoma,  histiocytic  type,  occurred  in  2/49  (4  per- 
cent) low  dose  males,  2/48  (4  percent)  high  dose  males,  6/50  (12 
percent)  low  dose  females,  and  1/50  (2  percent)  high  dose  females. 

No  histiocytic  malignant  lymphomas  were  observed  in  male  or  female 
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PROBABILITY  OF  SURVIVAL  PROBABILITY  OF  SURVIVAL 


FIGURE  3 

SURVIVAL  COMPARISONS  OF  MEXACARBATE  CHRONIC  STUDY  RATS 
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control  rats.  Leukemia,  granulocytic  type,  occurred  in  one  low  dose 
male,  one  low  dose  female,  and  one  high  dose  female.  Leukemia  was 
not  observed  in  high  dose  males  or  in  control  rats  of  either  sex. 
However,  since  granulocytic  leukemia  and  multiple  malignant  lymphoma 
can  occur  spontaneously  in  the  Osborne-Mende 1 rat  at  incidences 
similar  to  those  observed  in  this  study  these  neoplasms  were  not  con- 
sidered to  be  related  to  compound  administration. 

Other  neoplasms  occurred  in  rats  in  this  study  with  essentially 
comparable  frequency  in  the  control  and  dosed  animals.  Inflammatory, 
degenerative,  and  proliferative  lesions  as  seen  in  the  control  and 
dosed  animals  were  similar  in  number  and  type  to  lesions  that  occur 
naturally  in  aged  Osborne-Mendel  rats.  The  nonneoplastic  lesions 
that  occurred  most  frequently  were  chronic  murine  pneumonia  and 
chronic  inflammation  of  the  kidneys. 

This  pathologic  examination  provided  no  evidence  for  the  car- 
cinogenicity of  mexacarbate  in  Osborne-Mendel  rats  under  the  con- 
ditions of  this  bioassay. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  in 
rats  are  summarized  in  Tables  3 and  4.  The  analysis  for  every  type 
of  tumor  that  was  observed  in  more  than  5 percent  of  any  of  the 
mexacarbate-dosed  groups  of  either  sex  is  included. 

For  females  the  Cochran- Armi tage  test  indicated  a significant 
(P  = 0.031)  negative  association  between  dosage  and  the  incidence 
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of  pituitary  chromophobe  adenomas.  The  Fisher  exact  tests,  however, 
were  not  significant  under  the  Bonferroni  criterion.  Similarly, 
for  males  the  Cochran- Armitage  test  indicated  a significant  negative 
association  between  dosage  and  the  incidence  of  fibrosarcomas  of  the 
subcutaneous  tissue.  The  Fisher  exact  tests,  however,  were  not  sig- 
nificant . 

Based  upon  these  statistical  results,  there  was  no  evidence  of 
the  carcinogenicity  of  mexacarbate  in  rats. 

To  provide  additional  insight  into  the  possible  carcinogenicity 
of  this  compound,  95  percent  confidence  intervals  on  the  relative 
risk  have  been  estimated  and  entered  in  the  tables  based  upon  the 
observed  tumor  incidence  rates.  In  all  of  the  intervals  shown  in 
Tables  3 and  4,  the  value  one  is  included;  this  indicates  the  absence 
of  statistically  significant  results.  It  should  also  be  noted  that 
all  of  the  confidence  intervals  have  an  upper  limit  greater  than  one, 
indicating  the  theoretical  possibility  of  tumor  induction  in  rats  by 
mexacarbate  that  could  not  be  established  under  the  conditions  of 
this  test. 
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IV.  CHRONIC  TESTING  RESULTS:  MICE 


A.  Body  Weights  and  Clinical  Observations 

No  readily  apparent  dose-related  trend  in  mean  body  weight 
patterns  was  observed  in  male  or  female  mice  (Figure  4).  All  three 
groups  of  male  mice  maintained  similar  group  mean  body  weights 
throughout  the  bioassay. 

There  was  no  evidence  that  the  administration  of  mexacarbate  at 
the  levels  used  in  this  study  produced  any  effect  upon  the  physical 
appearance  or  behavior  of  the  dosed  mice.  Signs  commonly  observed 
in  laboratory  mice  were  observed  at  a comparable  rate  for  all  groups 
during  the  first  year,  increasing  gradually  as  the  animals  aged. 

These  common  signs  included  a hunched  appearance,  sores  and/or  des- 
quamation on  the  tail  and  other  parts  of  the  body,  localized  alopecia, 
stains  on  the  fur,  a bloated  appearance,  and  penile,  vulvar,  and/or 
anal  irritation.  Palpable  nodules,  tissue  masses,  and/or  swollen 
areas  on  the  body  were  observed  with  a slightly  greater  frequency 
in  the  dosed  mice,  particularly  among  the  males. 

B . Survival 

The  estimated  probabilities  of  survival  for  male  and  female  mice 
in  the  control  and  mexacarbate-dosed  groups  are  shown  in  Figure  5. 

For  both  male  and  female  mice  the  Tarone  test  did  not  indicate  a sig- 
nificant positive  association  between  dosage  and  mortality. 

In  male  mice,  66  percent  (33/50)  of  the  high  dose  group  and  68 
percent  (34/50)  of  the  low  dose  group,  but  only  10  percent  (2/20)  of 
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the  control  group,  survived  on  test  until  the  end  of  the  study.  Of 
the  18  control  mice  that  did  not  survive,  12  had  chronic  inflammation 
of  the  kidney  and  also  had  amyloidosis  at  one  or  more  sites;  5 were 
autolyzed  or  missing.  The  early  deaths  in  the  controls  were  not 
tumor-related  since  no  tumors  were  observed  in  this  group.  Because 
of  the  poor  survival  of  these  controls,  it  was  necessary  to  use  a 
pooled  control  group  for  statistical  analysis  of  tumor  incidence. 

In  female  mice,  90  percent  (45/50)  of  the  high  dose  group,  84 
percent  (42/50)  of  the  low  dose  group,  and  85  percent  (17/20)  of 
the  control  group  survived  on  test  until  the  termination  of  the 
study.  Thus,  adequate  numbers  of  female  mice  were  at  risk  from  late- 
developing  tumors. 

C.  Pathology 

Histopathologic  findings  on  neoplasms  in  mice  are  tabulated  in 
Appendix  B (Tables  B1  and  B2) ; findings  on  nonneoplastic  lesions  are 
tabulated  in  Appendix  D (Tables  D1  and  D2). 

Fibrosarcomas  of  the  subcutaneous  tissues  occurred  in  6/46  (13 
percent)  low  dose  males  and  7/47  (15  percent)  high  dose  males.  Cuta- 
neous fibromas  occurred  in  1/46  (2  percent)  low  dose  males  and  6/47 
(13  percent)  high  dose  males.  Fibromas  and  fibrosarcomas  of  the  skin 
and  subcutaneous  tissue  are  not  uncommonly  observed  in  the  B6C3F1  mouse 
and  in  the  absence  of  suitable  matched  control  mice,  these  lesions 
were  not  considered  to  be  related  to  the  administration  of  mexacarbate. 
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Hepatocellular  carcinomas  occurred  in  0/15  control  males,  4/46 
(9  percent)  low  dose  males,  15/47  (32  percent)  high  dose  males,  1/20 
(5  percent)  control  females,  1/48  (2  percent)  low  dose  females  and 
2/48  (4  percent)  high  dose  females.  Hepatocellular  adenomas  occurred 
in  2/46  (4  percent)  low  dose  males,  and  1/48  (2  percent)  high  dose  fe- 
males. 

Malignant  lymphoma  was  observed  in  8/46  (17  percent)  low  dose  and 
3/47  (6  percent)  high  dose  male  mice,  and  leukemia  occurred  in  2/46 
(4  percent)  low  dose  and  2/47  (4  percent)  high  dose  male  mice.  These 
neoplasms  were  not  observed  in  matched  control  animals.  Other  neoplasms 
that  occurred  in  mice  in  this  study  showed  no  appreciable  difference  in 
frequency  between  control  and  dosed  animals. 

Other  inflammatory,  degenerative,  and  proliferative  lesions  seen 
in  the  dosed  and  control  animals  were  lesions  that  occur  naturally  in 
aged  B6C3F1  mice. 

This  pathologic  examination  provided  suggestive  evidence  for  the 
association  of  hepatocellular  carcinomas  with  administration  of  mexa- 
carbate  in  male  B6C3F1  mice. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  in 
mice  are  summarized  in  Tables  5 and  6.  The  analysis  of  every  type 
of  tumor  that  was  observed  in  more  than  5 percent  of  any  of  the 
mexacarbate-dosed  groups  of  either  sex  is  included. 


34 


TIME-ADJUSTED  ANALYSES  OF  THE  INCIDENCE  OF  PRIMARY  TUMORS  AT 
SPECIFIC  SITES  IN  MALE  MICE  TREATED  WITH  MEXACARBATEa » f 
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Upper  Limit  Infinite  Infinite 
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Relative  Risk  (Control)  * 0.833  0.500 

Lower  Limit  ’ 0.308  0.149 

Upper  Limit  * 2.794  1.878 

Weeks  to  First  Observed  Tumor  87  75  58 
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Due  to  the  poor  survival  of  the  mexacarbate  control  the  analyses 


for  the  males  are  based  solely  on  those  mice  surviving  at  least  56 
weeks.  Also  due  to  the  poor  survival  of  the  mexacarbate  control, 
two  groups  of  controls  were  used  for  analyses  of  the  male  mouse  data: 
the  control  group  for  the  mexacarbate  bioassay  (designated  in  this 
section  as  the  "matched"  control)  and  a pooled  control  group  that 
combined  the  untreated  matched  controls  from  the  studies  of  chloro- 
benzilate  and  mexacarbate.  These  control  males  were  of  the  same 
strain,  were  tested  concurrently  by  the  same  laboratory  in  the  same 
room  for  at  least  a year,  and  were  examined  by  the  same  pathologists. 
For  male  mice  the  Cochran- Armi tage  test  indicated  a significant 

h i 

positive  association  between  dosage  and  the  incidence  of  hepatocel- 

j i 

lular  carcinomas  when  the  dosed  groups  were  compared  to  either  the 

I . * u f w | * 

I matched  control  (P  = 0.002)  or  the  pooled  control  (P  = 0.022).  The 

B > 

Fisher  exact  test  comparing  high  dose  to  pooled  control  had  a prob- 

B ' 

ability  level  of  P = 0.029,  a marginal  result  which  was  not  signif- 

P i 

icant  under  the  Bonferroni  criterion.  In  historical  control  data 
collected  by  this  laboratory  for  the  NCI  Carcinogenesis  Testing  Pro- 
gram, 74/482  (15  percent)  of  the  untreated  B6C3F1  male  mice  had  this 
tumor,  compared  to  the  15/45  (33  percent)  in  the  high  dose  group. 

It  should  also  be  noted  that  one  of  the  16  untreated  control  groups 
in  the  historical  data  had  an  incidence  of  hepatocellular  carcinomas 
that  was  higher  (35  percent)  than  that  found  in  the  high  dose  group 
of  this  bioassay. 
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In  male  mice  the  Cochran- Armi tage  test  for  a positive  associa- 
tion between  dosage  and  the  incidence  of  fibroma  of  the  skin  was 
significant  using  both  the  matched  control  (P  = 0.037)  and  the  pooled 
control  (P  = 0.014).  The  Fisher  exact  tests,  however,  were  not  sig- 
nificant . 

For  fibrosarcoma  of  the  subcutaneous  tissue  in  males,  the  Cochran- 
Armitage  test  was  significant  (P  = 0.049)  when  the  dosed  groups  were 
compared  to  the  pooled  control  group.  The  Fisher  exact  test  comparing 
the  pooled  control  group  to  the  high  dose  group  had  a probability 
level  of  P = 0.034,  a marginal  result  which  was  not  significant  under 
the  Bonferroni  criterion.  In  historical  control  data  collected  by 
this  laboratory,  23/432  (5  percent)  of  the  untreated  male  B6C3F1  mice 
had  this  tumor,  compared  to  the  incidences  in  this  study  of  0/26,  0/10, 
6/43  (14  percent),  and  7/45  (16  percent)  observed  in  the  pooled  control, 
matched  control,  low  dose,  and  high  dose  groups,  respectively. 

For  both  male  and  female  mice  there  were  no  other  tumors  at  any 
site  for  which,  under  the  Bonferroni  criterion,  the  statistical  tests 
showed  a significant  association  between  the  administration  of  mexa- 
carbate  and  an  elevated  incidence  of  tumors. 

To  provide  additional  insight  into  the  possible  carcinogenicity 
of  this  compound,  95  percent  confidence  intervals  on  the  relative 
risk  have  been  estimated  and  entered  in  the  tables  based  upon  the 
observed  tumor  incidence  rates.  In  many  of  the  intervals  shown 
in  Tables  5 and  6,  the  value  one  is  included;  this  indicates  the 
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absence  of  statistically  significant  results.  It  should  also  be 
noted  that  many  of  the  confidence  intervals  have  an  upper  limit 


greater  than  one,  ind 
induction  in  mice  by 
under  the  conditions 


icating  the  theoretical  possibility  of  tumor 
mexacarbate  that  could  not  be  established 
of  this  test. 
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V.  DISCUSSION 


In  both  species,  adequate  numbers  of  mexacarbate-dosed  animals 
survived  long  enough  to  be  at  risk  from  late-developing  tumors. 
Because  of  poor  survival  of  the  male  control  mice,  a pooled  control 
group  was  used  for  the  statistical  analyses  of  tumor  incidences  among 
male  mice.  While  mean  body  weight  depression,  relative  to  controls, 
was  observed  in  dosed  rats,  dietary  administration  of  mexacarbate  had 
no  significant  effect  on  survival,  mean  body  weight,  or  clinical  man- 
ifestations of  abnormalities  in  male  or  female  mice.  This  may  indi- 
cate that  the  concentrations  of  mexacarbate  administered  to  mice  did 
not  approximate  the  maximum  tolerated  concentrations. 

No  neoplasms  occurred  in  statistically  significant  increased  in- 
cidences when  dosed  rats  were  compared  to  controls. 

Application  of  the  Cochran-Armitage  test  to  the  incidence  of 
hepatocellular  carcinoma  among  male  mice  surviving  at  least  56  weeks 
indicated  a significant  positive  association  between  the  dietary 
concentration  of  mexacarbate  and  tumor  incidence.  Significant 
associations  between  dietary  concentration  and  tumor  incidence  in 
male  mice  surviving  at  least  56  weeks  were  also  indicated  for  fibro- 
mas of  the  skin  and  for  subcutaneous  fibrosarcomas.  These  results 
were  not,  however,  supported  by  results  of  Fisher  exact  tests  using 
the  Bonferroni  correction  for  any  tumor  in  male  mice.  In  addition, 
in  historical  control  data  collected  by  this  laboratory  for  the  NCI 
Carcinogenesis  Testing  Program,  74/482  (15  percent)  of  the  untreated 
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male  B6C3F1  mice  had  hepatocellular  carcinomas,  and  1 of  the  16  un- 
treated control  groups  included  in  this  historical  data  had  an  inci- 
dence that  was  higher  (35  percent)  than  the  incidence  observed  among 
high  dose  male  mice  in  this  bioassay  (34  percent). 

Mexacarbate  has  been  previously  bioassayed  for  carcinogenicity 
(Bionetics  Research  Laboratories,  1968).  Mexacarbate  was  adminis- 
tered to  groups  of  18  (C57BL/6  x C3H/Anf)  FI  mice  of  each  sex  and  18 
(C57BL/6  x AKR)  FI  mice  of  each  sex.  Mice  were  gavaged  daily  with 
4.64  mg/kg  body  weight  mexacarbate  from  7 days  to  4 weeks  of  age  and 
then  fed  11  mg  mexacarbate  per  kg  of  diet  until  the  mice  were  78 
weeks  of  age.  An  increased  incidence  of  lung  adenomas  was  observed 
in  (C57BL/6  x C3H/Anf)  FI  mice  of  both  sexes  (i.e.,  4/14  [29  percent] 
males  and  3/17  [18  percent]  females).  Increased  incidences  of  "hepa- 
tomas" were  observed  in  male  mice  of  both  strains  (i.e.,  5/14  [36  per- 
cent] C57BL/6  x C3H/Anf  FI  and  2/17  [12  percent]  C57BL/6  x AKR  FI), 
but  no  "hepatomas"  were  observed  among  female  mice.  The  International 
Agency  for  Research  on  Cancer  (1976)  did  not  consider  these  data  suf- 
ficient to  allow  an  evaluation  of  the  carcinogenicity  of  mexacarbate 
to  be  made. 

It  is  concluded  that  under  the  conditions  of  this  bioassay,  there 
was  no  convincing  evidence  that  dietary  administration  of  mexacarbate 
was  carcinogenic  to  Osborne-Mende 1 rats  or  B6C3F1  mice. 
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APPENDIX  A 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  RATS  TREATED  WITH  MEXACARBATE 
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TABLE  A1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  RATS  TREATED  WITH  MEXACARBATE 


CONTROL (VEH) 
01-M070 

LOB  DOSE 
01-M071 

HIGH  DOSE 
01-M072 

ANIMALS  INITIALLY  IN  STUDY 
ANIMALS  MISSING 
ANIMALS  NECROPSIED 

ANIMALS  EXAMINED  HISTOPAT HOLOGICA LLY 

20 

20 

¥¥  20 

50 

49 

49 

50 

1 

48 

48 

INTEGUMENTARY  SYSTEM 

♦SUBCUT  TISSUE 
FIBROMA 
FIBROSARCOMA 
LIPOMA 

HEMANGIOSARCOMA 

(20) 

1 (5%) 

2 (10%) 

(49) 

2 (4%) 
1 (2%) 
1 (2%) 
1 (2%) 

(4  8) 

1 (2%) 

RESPIRATORY  SYSTEM 

♦NASAL  TURBINATE 
OSTEOSARCOMA 

(20) 

(49) 

1 (2%) 

(48) 

#LUNG 

FIBROSARCOMA,  METASTATIC 
HEMANGIOSARCOMA,  METASTATIC 

(20) 

(49) 

1 (2%) 
1 (2%) 

(48) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 
GRANULOCYTIC  LEUKEMIA 

(20) 

(49) 

2 (4%) 
1 (2%) 

(48) 

2 (4%) 

•SPLEEN 

HEMANGIOMA 

(20) 

(49) 

1 (2%) 

(47) 

1 (2%) 

CIRCULATORY  SYSTEM 

NONE 

DIGESTIVE  SYSTEM 

•SALIVARY  GLAND 

MIXED  TUMOR,  BENIGN 

(14) 

(40) 

2 _[5%L  . 

(40) 

# NUMBER  OP  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  A 1 (CONTINUED) 


CONTROL  (VBH) 
01-H070 

LOW  DOSE 
01-H071 

HIGH  DOSE 
01-H072 

♦STOMACH 

SQUAMOUS  CELL  PAPILLOMA 

(20) 

(49) 

(47) 

1 (2%) 

URINARY  SYSTEM 

♦KIDNEY 

TUBULAR-CELL  ADENOMA 
HAMARTOMA  + 

(20) 

(49) 

1 (2*) 

(47) 

1 (2%) 

ENDOCRINE  SYSTEM 

♦PITUITARY 

CHROMOPHOBE  ADENOMA 

(20) 

3 (15%) 

(49) 

11  (22%) 

(47) 

7 (15%) 

♦ADRENAL 

PHEOCHROMOCYTOMA 

(20) 

(49) 

(47) 

1 (2%) 

♦THYROID 

FOLLICULAR-CELL  ADENOMA 
FOLLICULAR-CELL  CARCINOMA 

(20) 

1 (5*) 

(48) 

1 (2%) 
1 (2%) 

(47) 

1 (2%) 

♦PANCREATIC  ISLETS 
ISLET-CELL  ADENOMA 

(20) 

(49) 

(47) 

3 (6%) 

REPRODUCTIVE  SYSTEM 

NONE 

NERVOUS  SYSTEM 

♦BRAIN 

ASTROCYTOMA 

OLIGODENDROGLIOMA 

(20) 

(49) 

2 (4%) 

(4  7) 

1 (2%) 

SPECIAL  SENSE  ORGANS 
NONE 


MUSCULOSKELETAL  SYSTEM 
NONE 


# NUMBER  OE  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBEP  OF  ANIMALS  NECROPSIED 

+ THIS  IS  CONSIDERED  TO  BE  A BENIGN  FORM  OF  THE  MALIGNANT  MIXED  TUMOR  OF  THE  KIDNEY  AND  CON- 
SISTS OF  PROLIFERATIVE  LIPOCYTES,  TUBULAR  STRUCTURES,  FIBROBLASTS,  AND  VASCULAR  SPACES  IN 
VARYING  PROPORTIONS. 
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TABLE  A1  (CONCLUDED) 


CONTROL  (VBH)  LOW  DOSE  HIGH  DOSE 

01-M070  01-H071  01-M072 


BODY  CAVITIES 
NONE 


ALL  OTHER  SYSTEMS 
NONE 


ANIMAL  DISPOSITION  SUMMARY 

20  50  50 

14  31  19 

2 


6 17  30 

1 

8 INCLUDES  AUTOLYZED  ANIMALS 


ANIMALS  INITIALLY  IN  STUDY 
NATURAL  DEATHS 
MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 
ANIMAL  MISSING 


TUMOR  SUMMARY 


TOTAL  ANIMALS  WITH  PRIMARY  TUMORS*  6 

TOTAL  PRIMARY  TUMORS  7 


21  16 
28  19 


TOTAL  ANIMALS  WITH  BENIGN  TUMORS  4 

TOTAL  BENIGN  TUMORS  5 


15 

19 


13 

16 


TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS  2 
TOTAL  MALIGNANT  TUMORS  2 


8 


9 


3 


3 


TOTAL  ANIMALS  WITH  SECONDARY  TUMORS#  2 

TOTAL  SECONDARY  TUMORS  2 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  A2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  RATS  TREATED  WITH  MEXACARBATE 


CONTROL ( VEH) 

LOH  DOSE 

HIGH  DOSE 

01-F070 

01-F073 

01-F074 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  NECPOPSIED 

20 

50 

50 

ANIMALS  EXAMINED  HISTOPATHOLOGICA LLT 

¥¥  20 

50 

50 

INTEGUMENTARY  SYSTEM 

♦SUBCUT  TISSUE 

(20) 

(50) 

(50) 

FIBROMA 

1 (5%) 

FIBROSARCOMA,  METASTATIC 

1 (2*) 

LIPOMA 

1 (2«) 

RESPIRATORY  SYSTEM 

♦ LUNG 

(20) 

(50) 

(50) 

ADENOCARCINOMA,  NOS,  METASTATIC 

2 (4*) 

HEPATOCELLULAR  CARCINOMA,  METAST 

1 (2*) 

CORTICAL  CARCINOMA,  METASTATIC 

1 (2S) 

FIBROSARCOMA,  METASTATIC 

1 (2*) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

(20) 

(50) 

(50) 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

6 (12*) 

1 (2*) 

GRANULOCYTIC  LEUKEMIA 

1 (2*) 

1 (2*) 

♦SPLEEN 

(20) 

(50) 

(50) 

HEMANGIOMA 

1 (2*) 

CIRCULATORY  SYSTEM 

NONE 

IIGESTIVE  SYSTEM 

♦LIVER 

(20) 

(50) 

(50) 

HEPATOCELLULAR  CARCINOMA 

1 (2*) 

FIBROSARCOMA,  METASTATIC 

. _ 1 12  *J 

* NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
♦♦EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  A2  (CONTINUED) 


CONTROL  (VEH) 

LOB  DOSE 

HIGH  DOSE 

01-F070 

01-F073 

01-F074 

♦PANCREAS 

(20) 

(50) 

(50) 

GRANULOSA-CELL  CARCINOMA,  METAST 
FIBROSARCOMA,  METASTATIC 

1 (2%) 

2 (4%) 

♦STOMACH 

(20) 

(50) 

(50) 

FIBROSARCOMA 

2 (4%) 

URINARY  SYSTEM 

NONE 

ENDOCRINE  SYSTEM 

♦PITUITARY 

(20) 

(49) 

(49) 

ADENOMA, NOS 

1 (2%) 

CHROMOPHOBE  ADENOMA 

9 (45%) 

14  (29%) 

10  (20%) 

♦ADRENAL 

(20) 

(50) 

(50) 

CORTICAL  CARCINOMA 

1 (2%) 

NEUROFIBROMA 

1 (2%) 

♦THYROID 

(20) 

(49) 

(50) 

FOLLICULAR-CELL  ADENOMA 
C-CELL  ADENOMA 

1 (5%) 

1 (2%) 

2 (4%) 

♦PANCREATIC  ISLETS 

(20) 

(50) 

(50) 

ISLET-CELL  ADENOMA 

2 (4%) 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 

(20) 

(50) 

(50) 

ADENOMA, NOS 

2 (4%) 

3 (6%) 

ADENOCARCINOMA,  NOS 

3 (6%) 

FIBROADENOMA 

5 (25%) 

12  (24%) 

12  (24%) 

♦UTERUS 

(20) 

(49) 

(50) 

ADENOCARCINOMA,  NOS 
ENDOMETRIAL  STROMAL  POLYP 

1 (5%) 

1 (2%) 

1 (2%) 

♦OVARY 

(20) 

(49) 

(50) 

GRANULOSA-CELL  TUMOR 
GRANULOSA-CELL  CARCINOMA 

J-12S1 

1 (2%) 

# NUMBER  OF  ANIMALS  NITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  A2  (CONTINUED) 


CONTROL  (VBH)  LOW  DOSE  HIGH  DOSE 

01-P070  01-P07J  01-P074 


NERVOUS  SYSTEM 

»SRAIN  (20)  (50)  (50) 

HE  NINGIOMA  1 (5%) 


SPECIAL  SENSE  ORGANS 


NOSE 


HU SCU  LOSK  E LET A L SYSTEM 
KUNE 


BODY  CAVITIES 

* M ESE  STEP  Y U0) 

GR  AN U LOS  A— CELL  CARCINOMA,  METAST 
wIdROS*RCOMA,  META  STATIC 


(50) 

1 (2*) 


(50) 

1 (2%) 


ALL  OTHER  SYSTEMS 
NONE 


ANLMAL  DISPOSITION  SUN  1 A R Y 


ASIHALS  INITIALLY  IS  STUDY  20 

NAtURAL  DEAT.io)  b 

MORIbUND  SACRIFICE  1 

SCHEDULED  oACBlPICE 
ACCIDENTALLY  KILLED 

T E RH1 N AL  SACRIFICE  13 

ANIMAL  MISSING 


50 

15 

1 


34 


3 INCLUDES  A’JTOLYZc.D  A MM  A IS 


NUMBER  OP  ANIMALS 
NUMBER  OP  ANIMALS 


WI  I'H  TISSUE  EXAMINED  MICROSCOPICALLY 
NECROPSIES 


50 

16 

1 


33 
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TABLE  A2  (CONCLUDED) 


CONTROL  (VEH) 
0 1-P070 

LOW  DOSE 
01-F073 

HIGH  DOS 
01-F074 

TUBOH  S03BARY 

TOTAL  ANIMALS  WITH  PEIBAPY  TUBORS* 

12 

33 

28 

TOIAL  aRIBARY  TUBORS 

1b 

46 

36 

TOTAL  AN1BALS  WITH  BENIGN  TUBORS 

11 

29 

24 

TOTAL  BENIGN  TUBORS 

17 

33 

30 

TOTAL  ANIBALS  WITH  MALIGNANT  TUBORS 

1 

11 

5 

TOTAL  BALIGNAN T TUBORS 

1 

13 

5 

TOTAL  ANIBALS  WIlH  SECONDARY  TUBORS# 

4 

3 

TOTAL  SECONDARY  TUBOFS 

5 

7 

TOTAL  ANIBALS  WITH  TUBORS  UNCERTAIN- 
BENIGN  OP  BALIGBANT 

TOTAL  UNCERTAIN  TUBORS 

TOTAL  ANIBALS  WITH  TUMORS  UNCERTAIN— 
PRINARY  OR  B feT ASTATIC 
TOTAL  UNCEHTAIN  TUBORS 

1 

1 

* °RI BAR Y runOKS:  ALL  TUMORS  EXCEPT  SECONDARY  TUBORS 

# SECONDARY  TUBORS:  BET ASTATIC  TOBORS  OR  TUBORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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APPENDIX  B 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  MICE  TREATED  WITH  MEXACARBATE 


TABLE  B1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  MICE  TREATED  WITH  MEXACARBATE 


CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

02-M077 

02-M078 

02-M079 

ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

A N IMA  L S 

MISSING 

1 

1 

1 

ANIMALS 

NECROPSIED 

15 

46 

47 

ANIMALS 

EXAMINED  HISTOPATHOLOGIC ALLY 

**  15 

46 

47 

INTEGU MENTARY  sY  STEM 


♦ SKIS 

ADNEXAL  ADENOMA 
FIBROMA 

(15) 

(46, 

1 (2%, 

(47, 

1 

6 

(2*, 

(13*, 

♦SUBCUT  TISSUE 
FIBROSARCOMA 

(IS) 

(46, 

6 (13*, 

(47, 

7 

(15*, 

RESPIRATORY  SYSTEM 

* LUNG 

HEPATOCELLULAR  CARCINOMA,  MSTAST 
ALYEOLAR/BSONCillOLAR  ADENOMA 
FIBROSARCOMA,  METASTATIC 

<15, 

(46, 

3 (7%, 

(46, 

2 

4 

1 

(4*) 

(9*, 

(2S) 

HEMATOPOIETIC  SYSTEM 

# bRAIN 

MALIG.IYMPHOMA , HISTIOCYTIC  TYPE 

(14, 

(46, 

(47, 

2 

(4*, 

♦MULTIPLE  ORGANS 

MALIG . LYMPHOMA , HISTIOCYTIC  TYPE 
GRANULOCYTIC  LEUKEMIA. 

(15, 

(46, 

5 (11*, 
2 ( 4* ) 

(4  7) 
2 

(4S> 

# CERVICAL  LYMPH  NODE 

FIBROSARCOMA,  METASTATIC 
MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

(13, 

(45, 

1 (2*, 
1 (2*, 

(45, 

#. MESENTERIC  l.  node 
HEMANG  10  M A 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

(13, 

(45, 

1 (2*, 

(45, 

1 

1 

(2*, 

(2*, 

•AXILLARY  LYMPH  NODE 

FIBROSARCOMA.  METASTATIC 

(13, 

(45, 

(45, 

1 

(2*1 

# NUMBER  OP  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OP  ANIMALS  NECROPSIED 
♦♦EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  B1  (CONTINUED) 


CONTROL (»BH)  LON  DOSE  HIGH  DOSE 

02-H077  02-H078  02-H079 


•SHALL  I NTEST1 NE  (14) 

NALLG.LYHPHO.1A,  HISTIOCYTIC  TYPE 


(43)  (43) 

1 (2*) 


CIRCULATORY  SY3TEK 
RONE 


DIGESTIVE  EYSTE.N 


• LIVER 

HEPATOCELLULAR  ADENOHA 

(15) 

(46) 

2 (4%) 

(47) 

HEPATOCELLULAR  CAR  CL NO HA 
HEAANGTOSARCORA 

4 (9*) 

15 

1 

(32*) 

(2*) 

• LARGE  INTESTINE 
PI BROS  ARCOHA 

(13) 

(45) 

1 (2*) 

(4  6) 

OR INAR  i SYSTEH 

* KIDN  BY  (15)  (46)  (47) 

El BPOSARCOSA,  TEI'A^TATIC  1 ( 2») 


ENuOCRINE  SYST6H 

IADPEHAL  (15)  (46)  (46) 

PHSOCHROHOCYTORA  3 (7%) 


REPRODUCTIVE  SYSTEH 
ROVE 


NERVOUS  SYSTEH 


NONE 


SPECIAL  SENSE  ORGANS 

* PARDERI A N GLAND  (15)  (46)  (47) 

ADiNONA.  NOS 1 (2%) 


# NUH9ER  OP  ANIHALS  WITH  TISSUE  SZARINED  HICROSCOPI CALL Y 

* NUNBSP  0»  ANLRALS  NECEOPS1ED 


TABLE  Bl  (CONCLUDED) 


CONTROL (VEH)  LOB  DOSE  HIGH  DOSE 

02-M077  02-M078  02-H079 


.10  SCULOSK  E LE  TAL  SYSTEM 
NONE 


BODY  CAVITIES 
NONE 


ALL  OTHER  SYSTEMS 
NONE 


ANIMAL  DISPOSITION  SUMMARY 

20  50  50 

17  14  17 

1 


2 34  32 

111 


a INCLUDES  AUTOLYZED  ANIMALS 


ANIMALS  INITIALLY  IN  STDDY 
NATURAL  DEATHS 
MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 
ANIMAL  MISSING 


TUMOR  SUMMARY 


TOTAL  ANIMALS  WITH  PRIMARY  TUMOR  S* 
TOTAL  PRIMARY  TUMORS 


24  28 

30  41 


TOTAL  ANIMALS  WITH  fltNIGN  TUMORS 
TOTAL  KENIoN  TUMORS 


9 11 

9 13 


TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 
TOTAL  MALIGNANT  TUMORS 


18  24 

21  28 


TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 
TOTAL  SECONDARY  TUMORS 


1 


2 


3 


4 


TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OP  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUHOPS  UNCERTAIN- 
PRIMARY OF  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 

* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  B2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  MICE  TREATED  WITH  MEXACARBATE 


CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

02-F077 

02-P080 

02-P081 

ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

N PCPOPdI ED 

20 

48 

46 

ANIMALS 

EXAMINED  H 1STOPATH ULOG1CALLY 

20 

48 

48 

INTEGUMENTARY  SYSTEM 

NONE 


RESPIRATOPf  SYSTEM 

f LUNG 

A LYEOLAR/BhONCdlOLAP  ADENOMA 

< 20) 

1 (5%) 

(48) 

2 

(4%) 

(48) 

1 

(2%) 

HEMATOPOIETIC  SYSTEM 

» MULTIPLE  ORGANS 

MALIG. LYMPHOMA , HISTIOCYTIC 
LYMPHOCYTIC  LEOKEMIA 
GRANULOCYTIC  LEUKEMIA 

r*P5 

(20) 

J (15%) 
1 (5%) 

(48) 

b 

1 

(17%) 

(2%) 

(4b) 

2 

1 

(4%) 

(2%) 

# SPLEEN 

HE PANG LCSAKCOHA 

(20) 

(4b) 

1 

(2%) 

(47) 

» MESENTERIC  L.  NODE 

MA1IG. LYMPHOMA , HISTIOCYTIC 

TYPE 

(19) 

(47) 

1 

(2%) 

(47) 

1 

(2%) 

* SMALL  INTESTINE 

MA  LIG . LYMPHOMA , HISTIOCYTIC 

TYPE 

(20) 

(48) 

(48) 

1 

(2%) 

AThYMUS 

HA LIG. LYMPHOMA,  LYMPHOCYTIC 
MALIG.LYMPuOMA,  HISTIOCYTIC 

TYPE 
TY  PE 

(19) 

1 (5%) 

(47) 

(46) 

1 

(2%) 

CIRCULATOR  t SYSTEM 

NONE 

t NUMBER  OR  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
» NUMBER  0°  ANIMALS  NECR0PS1ED 
**EALLUD£S  partially  autolyzed  animals 
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TABLE  B2  (CONTINUED) 


CONTROL (VEH)  LOW  DOSE  HIGH  DOSE 

02-P077  02-F080  02-P081 


DIGESTIVE  SYSTEM 


» LIVER  (20)  (48) 

HEPATOCELLULAR  ADENOMA 

HEPATOCELLULAR  CARCINOMA  1 (5%)  1 (2%) 


(48) 

1 (2*) 
2 (4*) 


•SMALL  INTESTINE 
ADENOMA,  NOS 


(20)  (48)  (48) 

1 (2%) 


URINARY  SYSTEM 
NONE 

ENDOCRINE  SYSTEM 

• PITUITARY  (14)  (29)  (35) 

CHROMOPHOBE  ADENOMA  1 (3*) 


REPRODUCTIVE  SYSTEM 


♦VAGINA 

SQUAMOUS  CELL  CARCINOMA 

(20) 

(48) 

1 

(2*) 

(48) 

•UTERUS 

ENDOMETRIA1  STROMAL  POLYP 

(20) 

(48) 

1 

(2*) 

(48) 

» OV  A E Y 

ADENOMA,  NOS 

(20) 

(48) 

(4  7) 

1 (2%) 

NERVOUS  SYSTEM 


NONE 

SPECIAL  SENSE  ORGANS 
NONE 


MUSCULOSKELETAL  SYSTEM 
NONE 


» 

* 


NUMBER  0 F ANIMALS 
NUMBER  Of  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECROPSIED 
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TABLE  B2  (CONCLUDED) 


COST  ROL ( VEH)  LOW  DOSE  HIGH  DOSE 

02-R077  02-P080  02-F081 


BODY  CAVITIES 
WOKE 


ALL  OTHER  SYSTEMS 
SON  E 


ANIMAL  DISPOSITION  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY  20  50  50 

NATURAL  DEATH!  385 

MOhlaUKD  SACRIPICE 
SCHEDULED  SACRIEICf 
ACCIDENTALLY  KILLED 

TERMINAL  SACRIPICE  17  42  45 

ANIMAL  MISSING 

! INCLUDES  AUluLYZ  LD  ANIMALS 


TUMOR  SUMMAPY 

TOTAL  ANIMALS  WITH  PRIMARY  TUMORS* 

5 

16 

13 

TOTAL  PRIMARY  TUMORS 

7 

1o 

13 

TOTAL  ANIMALS  WITH  BtNIGN  TUMORS 

1 

3 

5 

TOTAL  RESIGN  TUMORS 

1 

3 

5 

lOTAL  ANIMALS  WI^H  MALIGNANT  TUMORS 

5 

13 

a 

TOTAL  MALIGNANT  TUMORS 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS* 
TOTAL  SECONDARY  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 

0 

13 

8 

BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY uR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 

* PRIMARY  TUMORS:  ALL  1DMOBS  EXCEPT  SECONDARY  TUMORS 

» oECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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APPENDIX  C 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  RATS  TREATED  WITH  MEXACARBATE 


>■ 

l 

i 

is 


i: 

? 


TABLE  Cl 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  RATS  TREATED  WITH  MEXACARBATE 


CONTROL ( VEH) 
01-M070 

LOH  DOSE 
01-M071 

HIGH  DOSE 
01  -M  07  2 

ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

MISSING 

1 

ANIMALS 

NECROPSIED 

20 

49 

48 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

YY  20 

49 

48 

INTEGUMENTARY  SYSTEM 
♦SKIN 

EPIDERMAL  INCLUSION  CYST 
IN  FL  AM  M ATICN,  NOS 

(20) 

1 (5%) 

(49) 

1 (2*) 
1 (2%) 

(48) 

RESPIRATORY  SYSTEM 

♦TRACHEA 

(20) 

(49) 

(48) 

INFLAMMATION,  NOS 

1 (5%) 

6 (12%) 

2 (4%) 

INFLAMMATION,  ACUTE 

1 (2%) 

♦ LUNG 

(20) 

(49) 

(48) 

INFLAMMATION,  NOS 

1 (2%) 

INFLAMMATION,  ACUTE 

1 (5%) 

5 (10%) 

7 (15%) 

ABSCESS,  NOS 

9 (18%) 

2 (4%) 

PNEUMONIA,  CHRONIC  MURINE 

9 (45%) 

14  (29%) 

25  (52%) 

CALCIFICATION,  NOS 

1 (5%) 

1 (2%) 

3 (6%) 

CALCIFICATION,  FOCAL 

1 (5%) 

HEMATOPOIETIC  SYSTEM 

♦SPLEEN 

(20) 

(49) 

(47) 

HEMORRHAGE 

1 (2%) 

ABSCESS,  NOS 

1 (2%) 

HYPERPLASIA,  NOS 

1 

(2%) 

1 (2%) 

HEMATOPOIESIS 

6 (30%) 

7 

(14%) 

6 (13%) 

♦LYMPH  NODE 

(20) 

(49) 

(45) 

INFLAMMATION,  NOS 

7 

(14%) 

4 (9%) 

ANGIECTASIS 

1 (2%) 

♦CERVICAL  LYMPH  NODE 

(20) 

(49) 

(45) 

INFLAMMATION.  NOS 

1 J5%) 

♦ NUMBER  OF  ANIMALS  WITH  TISSUE 

EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
♦♦EXCLUDES  PARTIALLY  AUTOLYZEU  ANIMALS 


C-3 


TABLE  Cl  (CONTINUED) 


CONTROL  (VEH) 

LOW  DOSE 

HIGH 

DOSE 

01-R070 

01-H071 

01-H072 

tTHYMUS 

<1«) 

(«0) 

(92) 

HEMORRHAGE 

1 (3*) 

CIRCULATORY  SYSTEM 

IHEART 

(20) 

(49) 

(48) 

PERIARTERITIS 
ARTERIOSCLEROSIS,  NOS 

2 (10*) 

3 

(6*) 

CALCIFICATION,  NOS 

5 (25*) 

2 (4*) 

3 

(6*) 

•MYOCARDIUM 

(20) 

(49) 

(48) 

FIBROSIS 

1 (2*) 

DEGENERATION,  NOS 

12  (60*) 

6 (12*) 

16 

(33*) 

♦AORTA 

(20) 

(49) 

(48) 

PERIARTERITIS 

1 (2*) 

1 

(2*) 

ARTERIOSCLEROSIS,  NOS 

6 (30*) 

5 (10*) 

4 

(8*) 

MEDIAL  CALCIFICATION 

1 (5*) 

1 (2*) 

DIGESTIVE  SYSTEM 

•LIVER 

(20) 

(49) 

(48) 

CYST,  NOS 

1 (2*) 

1 

(2  * ) 

THROMBOSIS,  NOS 

1 

(2*) 

ABSCESS,  NOS 

1 

(2*) 

DEGENERATION,  NOS 

1 (5*) 

7 (14*) 

5 

(10*) 

METAMORPHOSIS  FATTY 

9 (45*) 

9 (18*) 

5 

(10*) 

ANGIECTASIS 

2 (4*) 

1 

(2*) 

•LIVER/CENTRILOBULAR 

(20) 

(49) 

(48) 

NECROSIS,  NOS 
CYTOPLASMIC  VACUOLIZATION 

3 (6*) 

1 

(2*) 

•BILE  DUCT 

(20) 

(49) 

(48) 

HYPERPLASIA,  NOS 

2 (10*) 

5 (10*) 

8 

(17*) 

•PANCREAS 

(20) 

(49) 

(47) 

PERIARTERITIS 

3 (15*) 

7 (14*) 

6 

(13*) 

ARTERIOSCLEROSIS,  NOS 

1 (5*) 

1 (2*) 

2 

(4*) 

ATROPHY,  NOS 

1 (2*) 

•PANCREATIC  DUCT 

(20) 

(49) 

(47) 

HYPERPLASIA.  NOS 

1 i2*i_ 

...  

» NUMBER  OF 
* NUMBER  OF 


ANIMALS  HITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 


C-4 


TABLE  Cl  (CONTINUED) 


CONTROL  (VEH) 

LOW  DOSE 

HIGH 

DOSE 

01-M070 

01 -M  07  1 

01-M072 

IESOP  HAGUS 

(20) 

(46) 

(48) 

DILATATION,  NOS 

2 (4S) 

•STOMACH 

(20) 

(49) 

(47) 

IN  FL  AM  MAT  IC  N , NOS 

1 (5*) 

1 (2*) 

ULCER  FOCAL 

3 (15*) 

3 (6*) 

CALCIFICATION,  NOS 

6 (30*) 

7 (14*) 

8 

(17*) 

HYPERKERATOSIS 

1 (2*) 

ACANTHOSIS 

1 (2*) 

•SMALL  INTESTINE 

(20) 

(49) 

(47) 

INFLAMMATION,  NOS 

3 (6*) 

2 

(4*) 

PERIARTERITIS 

1 

(2%) 

•DUODENUM 

(20) 

(49) 

(47) 

CALCIFICATION,  NOS 

2 (10*) 

•LARGE  INTESTINE 

(20) 

(49) 

(47) 

PARASITISM 

2 (4*) 

8 

(17*) 

•COLON 

(20) 

(49) 

(47) 

INFLAMMATION,  NOS 

5 (10*) 

1 

(2*) 

•CECUM 

(20) 

(49) 

(47) 

INFLAMMATION,  NOS 

1 

(2*) 

URINARY  SYSTEM 

•KIDNEY 

(20) 

(49) 

(47) 

CALCULUS,  NOS 

1 (5*) 

1 (2*) 

5 

(11*) 

CYST,  NOS 
ABSCESS,  NOS 

2 (4*) 

1 

(2*) 

INFLAMMATION  CHRONIC 

19  (95*) 

35  (71*) 

37 

(79*) 

NEPHROPATHY,  TOXIC 

2 (4*) 

1 

(2S) 

CALCIFICATION,  NOS 

5 (25*) 

2 (4*) 

5 

(11*) 

•KIDNEY/PELVIS 

(20) 

(49) 

(47) 

INFLAMMATION,  NOS 

1 (5*) 

3 (6*) 

3 

(6S) 

•URINARY  BLADDER 

(20) 

(49) 

(45) 

CALCULUS,  NOS 

1 (2*) 

INFLAMMATION.  NOS 

_ 5 i25*l 

7 (14*1 

1 

jm  . 

I NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECROPSIED 


C-5 


TABLE  Cl  (CONTINUED) 


CONTROL  (VEH) 

LOW  DOSE 

HIGH 

DOSE 

01-M070 

01-M071 

01  -H  07  2 

ENDOCRINE  SYSTEM 

•PITUITARY 

(20) 

(49) 

(47) 

CYST,  NOS 

1 (5*) 

1 (2%) 

4 

(9%) 

HYPERPLASIA,  NOS 

1 (5*) 

1 (2%) 

2 

(4%) 

HYPERPLASIA,  CHROMOPHOBE-CELL 

1 

(2%) 

* ADRENAL 

(20) 

(49) 

(47) 

CALCIFICATICN,  NOS 

1 (S%) 

1 

(2%) 

HYPERPLASIA,  NOS 

1 (2%) 

3 

(6%) 

•ADRENAL  CORTEX 

(20) 

(«9) 

(47) 

DEGENERATION,  NOS 

8 (40%) 

10  (20%) 

1 4 

(30%) 

•THYROID 

(20) 

(48) 

(47) 

CYSTIC  FOLLICLES 

4 (20%) 

1 (15%) 

6 

(13%) 

HYPERPLASIA,  FOLLICUL AR -CELL 

1 (5%) 

1 (2%) 

5 

(11%) 

•PARATHYROID 

(20) 

(49) 

(47) 

HYPERPLASIA,  NOS 

4 (20%) 

1 (2%) 

4 

(9%) 

•PANCREATIC  ISLETS 

(20) 

(49) 

(47) 

HYPERPLASIA,  NOS 

2 (4%) 

1 

(2%) 

REPRODUCTIVE  SYSTEM 

•PROSTATE 

(20) 

(45) 

(44) 

INFLAMMATION,  NOS 

3 (15%) 

10  (22%) 

6 

(14%) 

ATROPHY,  NOS 

2 

(5%) 

HYPERTROPHY,  NOS 

1 (2%) 

1 

(2%) 

♦SEMINAL  VESICLE 

(20) 

(49) 

(48) 

ATROPHY,  NOS 

4 

(8%) 

HY  PERT°OPHY,  NOS 

1 (2%) 

i 

(2%) 

•TESTIS 

(20) 

(48) 

(46) 

PERIARTERITIS 

1 (5%) 

3 (6%) 

7 

(15%) 

ARTERIOSCLEROSIS,  NOS 

1 (5%) 

CALCIPICATION,  NOS 

1 (5%) 

ATROPHY,  NOS 

9 (45%) 

17  (35%) 

14 

(30%) 

♦EPIDIDYMIS 

(20) 

(49) 

(48) 

NECROSIS,  FAT 

1_J2%i_ 

» NUMBER  OP 
* NUMBER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECPOPSIED 


C-6 


TABLE  C 1 1 (CONCLUDED) 


CONTROL (VEH)  LOW  DOSE  HIGH  DOSE 

01-H070  01-M071  01-H072 


NERVOUS  SYSTEM 


#BR AIN/MENINGES 

(20) 

(49) 

(47) 

INFLAMMATION,  NOS 

2 (10%) 

1 (2%) 

SPECIAL  SENSE  ORGANS 

♦EYE 

(20) 

(49) 

(4  8) 

INFLAMMATION,  NOS 

1 (2%) 

CATARACT 

1 (2%) 

1 (2%) 

MUSCULOSKELETAL  SYSTBM 

♦BONE 

(20) 

(49) 

(48) 

FIBROUS  OSTEODYSTROPHY 

5 (25%) 

3 (6%) 

6 (13%) 

♦SKELETAL  MUSCLE 

(20) 

(49) 

(48) 

INFLAMMATION,  NOS 

1 (2%) 

BODY  CAVITIES 

♦PLEURA 

(20) 

(49) 

(48) 

INFLAMMATION,  NOS 

2 (4%) 

♦PERICARDIUM 

(20) 

(49) 

(48) 

INFLAMMATION,  NOS 

1 (5%) 

4 (8%) 

♦MESENTERY 

(20) 

(49) 

(48) 

PERIARTERITIS 

1 (5%) 

3 (6%) 

5 (10%) 

ARTERIOSCLEROSIS,  NOS 

4 (20%) 

1 (2%) 

5 (10%) 

ALL  OTHER  SYSTEMS 
NONE 


SPECIAL  MORPHOLOGY  SUMMARY 


ANIMAL  MISSING/NO  NECROPSY  PERF  1 

AUTOLYSIS/NO  NECROPSY  PERFORMED  1 1 


I NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECROPSIED 


C-7 


TABLE  C2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  RATS  TREATED  WITH  MEXACARBATE 


CONTROL  ( V EH) 
01-P070 

LOB  DOSE 
01-F073 

HIGH  DOSE 
01-F074 

ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

NECPOPSIED 

20 

50 

50 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

¥¥  20 

50 

50 

INTEGUMBNTAP  Y SYSTEM 


♦SKIN 

IN  PLAN  HATICN,  NOS 

(20) 

(50) 

1 

(2%) 

(50) 

3 

(6%) 

RESPIRATORY  SYSTEM 

•TRACHEA 

(20) 

(50) 

(«3) 

INFLAMMATION,  NOS 

1 (5*) 

2 

(4%) 

4 

(9%) 

♦ LUNG 

(20) 

(50) 

(50) 

INFLAMMATION,  ACUTE 

2 (10%) 

3 

(6%) 

6 

(12%) 

ABSCESS,  NOS 

1 (5%) 

2 

(4%) 

6 

(12%) 

PNEUMONIA,  CHRONIC  MURINE 

11  (55%) 

31 

(62%) 

19 

(38%) 

CALCIFICATION,  NOS 

2 (10%) 

1 

(2%) 

HEMATOPOIETIC  SYSTEM 

•SPLEEN 

(20) 

(50) 

(50) 

ABSCESS,  NOS 

1 

(2%) 

HEMATOPOIESIS 

1 (5%) 

14 

(28%) 

9 

(18%) 

•LYMPH  NODE 

(20) 

(50) 

(50) 

INFLAMMATION,  NOS 

5 

(10%) 

4 

(8%) 

•CERVICAL  LYMPH  NODE 

(20) 

(50) 

(50) 

INFLAMMATION,  NOS 

1 (5%) 

•MESENTERIC  L.  NODE 

(-2A) 

(50) 

(5,0) 

INFLAMMATION,  NOS 

2 

(4%) 

•THYMUS 

(17) 

(42) 

(46) 

CYST.  NOS 

_2_ 

* NUMBER  OF  ANIMALS  KITH  TISSDE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
♦♦EXCLUDES  PARTIALLY  AUTOLYZEL)  ANIMALS 


C-8 


TABLE  C2  (CONTINUED) 


CONTROL  (VEH) 
01-F070 

LOW  DOSE 
01-F073 

HIGH  DOSE 
01-P074 

CIRCULATORY  SYSTEM 

♦HEART 

(20) 

(50) 

(50) 

THROMBOSIS,  NOS 

1 (2*) 

ARTERIOSCLEROSIS, 

NOS 

1 (2*) 

2 (4*) 

♦MYOCARDIUM 

(20) 

(50) 

(50) 

DEGENERATION,  NOS 

3 (6X) 

1 (2*) 

♦ENDOCARDIUM 

(20) 

(50) 

(50) 

INFLAM  MAT ICN,  NOS 

1 (2*) 

♦AORTA 

(20) 

(50) 

(50) 

ARTERIOSCLEROSIS, 

NOS 

2 (10*) 

2 (4*) 

2 (4%) 

DIGESTIVE  SYSTEM 


♦LIVER 

(20) 

(50) 

(50) 

CYST,  NOS 

1 

(5%) 

4 

(8*) 

DEGENERATION,  NOS 

2 

(10*) 

3 

(6*) 

2 

(4*) 

NECROSIS,  FOCAL 

2 

(10*) 

1 

(2*) 

METAMORPHOSIS  FATTY 

3 

(15*) 

3 

(6*) 

6 

(12*) 

HYPERPLASIA,  NOS 

1 

(5%) 

1 

(2X) 

1 

(2*) 

HYPERPLASIA,  FOCAL 

1 

(5*) 

♦LIVEP/CENT°ILOBULAR 

(20) 

(50) 

(50) 

NECROSIS,  NOS 

2 (4*) 

3 

(6*) 

♦BILE  DUCT 

(20) 

(50) 

(50) 

HYPERPLASIA,  NOS 

7 (35*) 

8 (16*) 

4 

(8*) 

♦PANCREAS 

(20) 

(50) 

(50) 

PERIARTERITIS 

2 (10*) 

1 (2*) 

ARTERIOSCLEROSIS,  NOS 

2 

(4*) 

ATROPHY,  NOS 

1 (2*) 

2 

(4*) 

♦ESOPHAGUS 

(20) 

(50) 

(50) 

DILATATION,  NOS 

1 (5*) 

1 

(2*) 

♦STOMACH 

(20) 

(50) 

(50) 

INFLAHNATICN,  NOS 

1 ( 5 * ) 

ULCER,  NOS 

2 (4*) 

2 

(4*) 

ULCER  FOCAL 

3 (6*) 

1 

(2*) 

NECROSIS,  FAT 

1 ( 2 *) 

CALCIFICATION,  NOS 

2 (10*1 

1 12  *L 

2 

(4*) 

♦ NUMBER  OF  ANIMALS  WITH  TISSUE 

EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 


C-9 


TABLE  C2  (CONTINUED) 


CONTROL  (VEH) 

LON  DOSE 

HIGH 

DOSE 

01-F070 

01-P073 

01-F074 

i DUODENUM 

(20) 

(50) 

(49) 

INPLAMMATICN,  NOS 

2 (10%) 

1 

(2%) 

♦LARGE  INTESTINE 

(20) 

(50) 

(«9) 

PARASITISM 

1 (5%) 

2 (4%) 

5 

(10%) 

♦COLON 

(20) 

(50) 

(49) 

INFLAMMATION,  NOS 

3 

(6%) 

URINARY  SYSTEM 

♦KIDNEY 

(20) 

(50) 

(50) 

CALCULUS,  NOS 

3 (15%) 

11  (22%) 

15 

(30%) 

PYELONEPHRITIS,  NOS 

1 (2%) 

INFLAMMATION  CHRONIC 

12  (60%) 

16  (32%) 

14 

(28%) 

NEPHROPATHY,  TOXIC 

5 (10%) 

1 

(2%) 

CALCIFICATION,  NOS 

3 (15%) 

2 (4%) 

2 

(4%) 

♦KIDNEY/PELVIS 

(20) 

(50) 

(50) 

INFLAMMATION,  NOS 

1 (5%) 

2 (<*%) 

1 

(2%) 

♦URINARY  BLADDER 

(20) 

(50) 

(50) 

INFLAMMATION,  NOS 

1 (5%) 

5 (10%) 

2 

(4%) 

ENDOCRINE  SYSTEM 

♦PITUITARY 

(20) 

(49) 

(«9) 

CYST,  NOS 

2 (10%) 

3 (6%) 

1 

(2%) 

NECROSIS,  FOCAL 

1 (2%) 

HYPERPLASIA,  NOS 

5 (10%) 

5 

(10%) 

HYPERPLASIA,  FOCAL 

1 (2%) 

♦ADRENAL  CORTEX 

(20) 

(50) 

(50) 

DEGENERATION,  NOS 

7 (35%) 

20  (40%) 

20 

(40%) 

♦THYROID 

(20) 

(49) 

(50) 

CYSTIC  FOLLICLES 

1 (2%) 

S 

(10%) 

♦PARATHYPOID 

(20) 

(50) 

(50) 

HYPERPLASIA,  NOS 

1 (5%) 

1 

(2%) 

♦PANCREATIC  ISLETS 

(20) 

(50) 

(50) 

HYPERPLASIA,  NOS 

2_J4%1  . 

♦ NUMBER  OR  ANIMALS  SITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OP  ANIMALS  NECROPSIED 


C-10 


TABLE  C2  (CONTINUED) 


CONTROL ( V E H)  LOW  DOSE  HIGH  DOSE 

01-F070  01-F073  01-F074 


REPRODUCTIVE  SYSTEM 


♦MAMMARY  GLAND 

(20) 

(50) 

(50) 

INFLAMMATION, 

NOS 

1 

(2%) 

♦VAGINA 

(20) 

(50) 

(50) 

INFLAMMATION, 

NOS 

2 (10%) 

5 

(10%) 

6 

(12%) 

# UTER  US 

(20) 

(49) 

(50) 

HYDROMETRA 

5 

(10%) 

8 

(16%) 

HEMATOHETRA 

1 

(2%) 

INFLAMMATION, 

NOS 

2 (10%) 

2 

(4%) 

2 

(4%) 

# UTER  US/ENDOMETR IUM 

(20) 

(49) 

(50) 

HYPERPLASIA, 

CYSTIC 

3 (15%) 

3 

(6%) 

1 

(2%) 

♦OVARY 

(20) 

(49) 

(50) 

CYST,  NOS 

3 

(6%) 

INFLAMMATION, 

NOS 

1 

(2%) 

1 

(2%) 

NERVOUS  SYSTEM 

♦BPAIN/MENINGES 

(20) 

(50) 

(50) 

INFLAMMATION, 

NOS 

1 

(2%) 

SPECIAL  SENSE  ORGANS 

♦EYE 

(20) 

(50) 

(50) 

CATARACT 

1 

(2%) 

MUSCULOSKELETAL  SYSTEM 

♦BONE 

(20) 

(50) 

(50) 

FIBROUS  OSTEODYSTROPHY 

3 (15%) 

1 

(2%) 

2 

(4%) 

BODY  CAVITIES 


♦ABDOMINAL  CAVITY 
NECROSIS,  FAT 


(20)  (50) 

1 (2%) 


♦PLEURA 

INZLAMMATXCNx_NOS. 


(20)  (50) 




t NUMBER  OF  ANIMALS 
♦ NUMBER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECROPSIED 


(50) 


(SO)  ^ 


C-ll 


TABLE  C2  (CONCLUDED) 


CONTROL  (VEH) 
01-F070 

LOU  DOSE 
01-P073 

HIGH  DOSE 
01-P074 

♦PERICARDIUM 

(20) 

(50) 

(50) 

INFLAMMATION,  NOS 

1 (2%) 

♦MESENTERY 

(20) 

(50) 

(50) 

PERI  ARTERITIS 

1 (21) 

ARTERIOSCLEROSIS,  NOS 

2 (10%) 

1 (2%) 

1 (2%) 

ALL  OTHER  SYSTEMS 
NONE 


SPECIAL  MORPHOLOGY  SUMMARY 
NONE 


* NUMBER  OF  ANIMALS  HITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OP  ANIMALS  NECROPSIED 


APPENDIX  D 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  MICE  TREATED  WITH  MEXACARBATE 


TABLE  D1 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  MICE  TREATED  WITH  MEXACARBATE 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

02-M077 

02- M 07  8 

C2-M079 

ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

MISSING 

1 

1 

1 

ANIMALS 

NECROPSIED 

15 

46 

47 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

**  15 

46 

47 

INTEGUMENTARY  SYSTEM 

♦SKIN 

CYST,  NOS 
INFLAMMATION,  NOS 

♦SUBCUT  TISSUE 

INFLAMMATION,  ACUTE  MEMBRANOUS 
ABSCESS,  NOS 

(15) 

1 (7%) 

2 (13S) 

(15) 

(46) 

5 (11*) 

(46) 

1 (2*) 

4 (9*) 

(47) 

5 

(47) 

11 

(11*) 

(23*) 

RESPIRATORY  SYSTEM 

#LUNG 

(15) 

(46) 

(46) 

INFLAMMATION, 

ACUTE 

3 (7S) 

3 

(7*) 

PNEUMONIA,  CHRONIC  MURINE 

2 (4%) 

HYPERPLASIA, 

NOS 

2 (4*) 

3 

(7*) 

HEMATOPOIETIC  SYSTEM 

•SPLEEN 

(15) 

(46) 

(47) 

ACCESSORY  SPLEEN 

1 (2*) 

AMYLOIDOSIS 

9 (60*) 

7 (15%) 

6 (13*) 

METAMORPHOSIS  FATTY 

1 (2*) 

CALCIUM  DEFOSIT 

1 (7*) 

HEMATOPOIESIS 

3 (7%) 

4 (9*) 

•CERVICAL  LYMPH  NODE 

(13) 

(45) 

(45) 

INFLAMMATION,  NOS 

1 (8%) 

2 (4%) 

1 (2*) 

•LUMBAR  LYMPH  NODE 

(13) 

(45) 

(45) 

INFLAMMATION,  NOS 

1 (2*) 

•MESENTERIC  L.  NODE 

(13) 

(45) 

(45) 

INFLAMMATION,  NOS 

2 (15*) 

13  (29*) 

6 (13%) 

ANGIECTASIS 

_ 1 J2*L 

2 («*) 

» NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPIC ALLY 
* NUMBER  OF  ANIMALS  NECROPSIED 
♦♦EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


D-3 


TABLED!  (CONTINUED) 


CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

02-H0U7 

02-H078 

02-H079 

CIRCULATORY  SYSTEM 

•HEART 

(15) 

(46) 

(47) 

CALCIUM  DEFOSIT 

3 (20%) 

•MYOCARDIUM 

(15) 

(46) 

(47) 

DEGENERATION,  NOS 

2 (4%) 

•ENDOCARDIUM 

(15) 

(46) 

(47) 

INFLAMMATION,  NOS 

1 (7%) 

DIGESTIVE  SYSTEM 

•LIVER 

(15) 

(46) 

(47) 

INFLAMMATION,  NOS 

1 (2%) 

1 (2%) 

DEGENERATION,  NOS 
INFARCT,  NOS 

2 (4%) 

2 (4%) 

AMYLOIDOSIS 

9 (60%) 

4 (9%) 

2 (4%) 

CALCIUM  DEPOSIT 
HYPERPLASIA,  NODULAR 

1 (7%) 

5 (11%) 

8 (17%) 

•HEPATIC  CAPSULE 

(15) 

(46) 

(47) 

INFARCT,  NCS 

1 (2%) 

1 (2%) 

•PANCREAS 

(15) 

(46) 

(47) 

AMYLOIDOSIS 

1 (2%) 

ATROPHY,  NOS 

1 (2%) 

•ESOPHAGUS 

(15) 

(42) 

(46) 

INFLAMMATION,  NOS 

1 (2%) 

•STOMACH 

(15) 

(46) 

(47) 

CALCIUM  DEPOSIT 

1 (7%) 

1 (2%) 

2 (4%) 

•LARGE  INTESTINE 

(13) 

(45) 

(46) 

PARASITISM 

00 

1 (2%) 

3 (7%) 

♦PECTUM 

(15) 

(46) 

(47) 

PROLAPSE Z--QSS1 4 (9%) 


» NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECROPSIED 


TABLE  D1  (CONTINUED) 


CONTROL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

02-M077 

02- M 07  8 

02 -M  07  9 

URINARY  SYSTEM 

♦KIDNEY 

(15) 

(46) 

(47) 

HYDRONEPHROSIS 
THROMBOSIS,  NOS 

1 (2%) 

2 (4%) 

PYELONEPHRITIS,  NOS 

1 (7%) 

3 (7%) 

1 (2%) 

ABSCESS,  NOS 

1 (7%) 

1 (2%) 

INFLAMMATION  CHRONIC 

12  (80%) 

16  (35%) 

19  (40%) 

AMYLOIDOSIS 

9 (60%) 

7 (15%) 

8 (17%) 

CALCIUM  DEPOSIT 

1 (2%) 

#URTN  ARY  BLADDER 

(14) 

(46) 

(46) 

INFLAMMATION,  NOS 

3 (21%) 

4 (9%) 

2 (4%) 

ENDOCRINE  SYSTEM 

♦PITUITARY 

(5) 

(28) 

(27) 

CYST,  NOS 

2 (7%) 

♦ADRENAL 

(15) 

(46) 

(46) 

AMYLOIDOSIS 

1 (7%) 

1 (2%) 

1 (2%) 

HYPERTROPHY,  NOS 

1 (2%) 

ITHYROID 

(11) 

(43) 

(45) 

AMYLOIDOSIS 

3 (27%) 

3 (7%) 

4 (9%) 

HYPERPLASIA,  NOS 

1 (2%) 

REPRODUCTIVE  SYSTEM 

♦PENIS 

(15) 

(46) 

(47) 

INFLAMMATION,  NOS 

1 (2%) 

♦PROSTATE 

(15) 

(46) 

(46) 

INFLAMMATION,  NOS 

2 (13%) 

3 (7%) 

1 (2%) 

♦SEMINAL  VESICLE 

(15) 

(46) 

(47) 

INFLAMMATION,  NOS 

1 (7%) 

2 (4%) 

1 (2%) 

HYPERTROPHY,  NOS 

1 (7%) 

2 (4%) 

2 (4%) 

♦TESTIS 

(15) 

(46) 

(47) 

CALCIUM  DEPOSIT 

1 (7%) 

ATROPHY,  NOS 

1 (7%) 

4 (9%) 

3 (6%) 

♦SCROTUM 

(15) 

(46) 

(47) 

CYST,  NOS 

1 J2%1 

♦ NUMBER  OF  ANIMALS 

* NUMBER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECPOPSIED 
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TABLE  Dl  (CONCLUDED) 


CONTROL (VEH)  L OH  DOSE  HIGH  DOSE 

0 2-  (1077  02- N 07  8 02-M079 


NERVOUS  SYSTEM 
NONE 


SPECIAL  SENSE  ORGANS 

♦HARDERIAN  GLAND  (15)  ( U6)  (47) 

HYPERPLASIA,  NOS  1 (2%) 

MUSCULOSKELETAL  SYSTEM 
NONE 


BODY  CAVITIES 
NONE 


ALL  OTHER  SYSTEMS 
NONE 


SPECIAL  MORPHOLOGY  SUMMARY 


NO  LESION  REPORTED  1 
ANIMAL  MISSING/NO  NECROPSY  PERF  1 
AUTOLYSIS/NO  NECROPSY  PERFORMED  9 


1 

1 

3 


5 

1 

2 


t NUMBER  OF  ANIMALS  WITH  TISSUE 
* NUMBER  OF  ANIMALS  NECROPSIED 


EXAMINED  MICROSCOPICALLY 
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TABLE  D2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  MICE  TREATED  WITH  MEXACARBATE 


CONTROL  ( VEH) 

LOH  DOSE 

HIGH  DOSE 

02-F077 

02-F080 

C2-F081 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  NECROPSIED 

20 

48 

48 

ANIMALS  EXAMINED  HISTOPAT HOLOGICA LLY 

**  20 

48 

48 

INTEGUMENTARY  SYSTEM 

NONE 

RESPIRATORY  SYSTEM 

#TRACHEA 

(20) 

(47) 

(45) 

INFLAMMATION,  NOS 

2 (4*) 

♦ LUNG 

(20) 

(48) 

(48) 

INFLAMMATION,  ACUTE 

3 (6*) 

PNEUMONIA,  CHRONIC  MURINE 

2 (10*) 

2 (4*) 

2 (4*) 

HYPERPLASIA,  NOS 

1 (2*) 

HEMATOPOIETIC  SYSTEM 

♦SPLEEN 

(20) 

(48) 

(47) 

NECROSIS,  NOS 

1 (5S) 

AMYLOIDOSIS 
HYPERPLASIA,  LYMPHOID 

1 (5%) 

2 (4*) 

2 (4*) 

HEMATOPOIESIS 

3 (15*) 

5 (10*) 

8 (17*) 

♦CERVICAL  LYMPH  NODE 

(19) 

(47) 

(47) 

INFLAMMATION,  NOS 

3 (6S) 

2 (4*) 

♦MESENTERIC  L.  NODE 

(19) 

(47) 

(47) 

INFLAMMATION,  NOS 

4 (9*) 

2 (4*) 

♦RENAL  LYMPH  NODE 

(19) 

(47) 

(47) 

INFLAMMATION,  NOS 

4 (9S) 

1 (2*) 

CIRCULATORY  SYSTEM 

♦HEART 

(19) 

(48) 

(48) 

PERIARTERITIS 

. - - 1 i2*l 

# NUMBER  OF  ANIMALS  HITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  D2  (CONTINUED) 


CONTPOL  (VEH) 

LOW  DOSE 

HIGH  DOSE 

02-F077 

02-P080 

02-F081 

EIGEST IV  E SYSTEM 

♦LIVER 

(20) 

(48) 

(48) 

CYST,  NOS 
INFLAMMATION,  NOS 

1 (5*) 

1 (2%) 

1 (2*) 

DEGENERATION,  NOS 

1 (2*) 

1 (2%) 

NECROSIS,  FOCAL 

1 (5%) 

2 (4%) 

AMYLOIDOSIS 
METAMORPHOSIS  FATTY 

2 (4%) 

1 (2*) 

HYPERPLASIA,  NODULAR 

1 (2*) 

4 (8%) 

ANGIECTASIS 

HEMATOPOIESIS 

3 (6*) 

1 (2%) 

♦PANCREAS 

(19) 

(47) 

(47) 

CYST,  NOS 

1 (2%) 

INFLAMMATION,  NOS 
ABSCESS,  NOS 
ATROPHY,  NOS 

1 (5*) 

1 (2%) 

1 (2*) 

♦LARGE  INTESTINE 

(20) 

(48) 

(48) 

PARASITISM 

1 (5*) 

URINARY  SYSTEM 

♦KIDNEY 

(20) 

(48) 

(48) 

INFLAMMATION  CHRONIC 

3 (6*) 

2 (4%) 

PERIARTERITIS 

1 (2*) 

NEPHROPATHY,  TOXIC 
PIGMENTATION,  NOS 

1 (5%) 

1 (2*) 

♦URINARY  BLADDER 

(19) 

(48) 

(46) 

INFLAMMATION,  NOS 

1 (2*) 

ENDOCRINE  SYSTEM 

♦PITUITARY 

(14) 

(29) 

(35) 

CYST,  NOS 
HYPERPLASIA,  NOS 

1 (7*) 

1 (3%) 

2 (6*) 

♦ADRENAL 

(20) 

(47) 

(45) 

CYST,  NOS 

1 (2*) 

PERIARTERITIS 

1 (2%) 

♦THYROID 

(18) 

(45) 

(45) 

INFLAMMATION,  NOS 

1 ( 2 % ) , 

# NUMBER  OF  ANIMALS 

* NUMBER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECPOPSIED 
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TABLE  D2  (CONCLUDED) 


CONTROL  (VEH)  LON  DOSE  HIGH  DOSE 

02-F077  02-F080  02-F081 


REPRODUCTIVE  SYSTEM 


♦UTERUS 

(20) 

(48) 

(48) 

HYDROMETRA 

5 (10%) 

INFLAMMATION,  NOS 

11  (55%) 

29  (60%) 

22 

(46%) 

#UTER US/END OMETRIUM 

(20) 

(48) 

(48) 

CYST,  NOS 
INFLAMMATION,  NOS 
HYPERPLASIA,  NOS 

1 (5%) 

1 (2%) 

1 

(2%) 

HYPERPLASIA,  CYSTIC 

13  (65%) 

39  (81%) 

44 

(9  2%) 

♦OVARY 

(20) 

(48) 

(47) 

CYST,  NOS 

4 (20%) 

12  (25%) 

1 8 

(38%) 

INFLAMMATION,  NOS 

8 (40%) 

21  (44%) 

15 

(32%) 

NERVOUS  SYSTEM 

♦BRAIN 

(20) 

(47) 

(48) 

CYST,  NOS 

1 (5%) 

SPECIAL  SENSE  ORGANS 

♦HARDER  IA  N GLAND  (20)  (48)  (48) 

HYPERPLASIA,  NOS  1 (5%) 


MUSCULOSKELETAL  SYSTEM 
NONE 


EODY  CAVITIES 

♦ PLEURA  (20)  (48)  (48) 

INFLAMMATION,  NOS  2 (4%) 

ALL  OTHER  SYSTEMS 
NONE 


SPECIAL  MORPHOLOGY  SUMMARY 

NO  LESION  REPORTED  1 

AUTOLYSIS/NO  NECROPSY  PERFORMED  2 2 


# NUMBER  OF  ANIMALS  WITH  TISSUE 

♦ NUMBER  OF  ANIMALS  NECROPSIED 


EXAMINED  MICROSCOPICALLY 
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■ 


Review  of  the  Bioassay  of  Mexacarbate*  for  Carcinogenicity 
by  the  Data  Evaluation/Risk  Assessment  Subgroup 
of  the  Clearinghouse  on  Environmental  Carcinogens 

June  29,  1978 


The  Clearinghouse  on  Environmental  Carcinogens  was 
established  in  May,  1976,  in  compliance  with  DHEW  Committee 
Regulations  and  the  Provisions  of  the  Federal  Advisory 
Committee  Act.  The  purpose  of  the  Clearinghouse  is  to 
advise  the  Director  of  the  National  Cancer  Institute  (NCI) 
on  its  bioassay  program  to  identify  and  to  evaluate  chemical 
carcinogens  in  the  environment  to  which  humans  may  be  exposed 
The  members  of  the  Clearinghouse  have  been  drawn  from 
academia,  industry,  organized  labor,  public  interest  groups. 
State  health  officials,  and  quasi-public  health  and  research 
organizations.  Members  have  been  selected  on  the  basis  of 
their  experience  in  carcinogenesis  or  related  fields  and, 
collectively,  provide  expertise  in  chemistry,  biochemistry, 
biostatistics,  toxicology,  pathology,  and  epidemiology. 
Representatives  of  various  Governmental  agencies  participate 
as  ad  hoc  members.  The  Data  Evaluation/Risk  Assessment 
Subgroup  of  the  Clearinghouse  is  charged  with  the  responsi- 
bility of  providing  a peer  review  of  reports  prepared  on 
NCI-sponsored  bioassays  of  chemicals  studied  for  carcinogenic 
ity.  It  is  in  this  context  that  the  below  critique  is  given 
on  the  bioassay  of  Mexacarbate  for  carcinogenicity. 


Although  the  report  concluded  that  Mexacarbate  was  not 
carcinogenic  under  the  conditions  of  test,  the  reviewer 
noted  that  the  incidence  of  hepatocellular  carcinomas  in  the 
high  dose  treated  male  mice  was  statistically  significant  if 
compared  to  matched  controls.  However,  the  incidence  was 
not  statistically  significant  when  compared  with  historical 
controls.  The  reviewer  questioned  the  use  of  the  historical 
control  data  since  they  may  sometimes  provide  fallacious 
comparisons  for  commonly  occurring  tumor  types,  especially 
for  those  that  may  be  influenced  by  dietary  contaminants. 
After  some  discussion  regarding  alternative  motions,  the 
reviewer  moved  that  the  report  on  the  bioassay  of  Mexacarbate 
be  accepted  as  written.  The  motion  was  approved  without 
obj  ection . 


Clearinghouse  Members  present  : 

Arnold  L.  Brown  (Chairman),  Mayo  Clinic 

Paul  Nettesheim,  National  Institute  of  Environmental 
Health  Sciences 

Verne  Ray,  Pfizer  Medical  Research  Laboratory 

Verald  K.  Rowe,  Dow  Chemical  U.S.A. 

Michael  B.  Shimkin,  University  of  California  at  San  Diego 

Louise  Strong,  University  of  Texas  Health  Sciences  Center 

* Subsequent  to  this  review,  changes  may  have  been  made 

in  the  bioassay  report  either  as  a result  of  the  review 
or  other  reasons.  Thus,  certain  comments  and  criticisms 
reflected  in  the  review  may  no  longer  be  appropriate. 
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